AD-A009 119

A RECONSTRUCTION OF OLIVER BENSON'S 'SIMPLE DIPLOMATIC
GAME'

Northwestern University

Prepared for:

Advanced Research Projects Agency

March 1970

DISTRIBUTED BY:

National Technical Informatien Service
U. S. DEPARTMENT OF COMMERCE




BEST
AVAILABLE COPY



134118

/

A RECONSTRUCTION OF OLIVER BENSON'S

"SIMPLE DIPLOMATIC GAME"!

JEFF KREND
Northwestern University

MARCH, 1970

. 1L,

OF

This research was supported by the NU/ARPA (Advanced
Research Projects Agency, S. D. 260) project on Sim-
ulated International Processes, conducted within the
Interr:tional Relatious Program at Northwestern Univ-
ersity. Draft for comment.

NS e bt g

b,
)I " s,
[

el NP )

Reproduced by 4 -
NATIONAL TECHNICAL & : o i
INFORMATION SERVICE

US Department of Commerco T
Springtield, VA, 22151

1

qu

oot



S.D.G. ABSTRACT KREND, 3/70

KREND, JEFF MARCH, 1970
A RECONSTRUCTION OF OLIVER BENSON'S 'SIMPLE DIPLOMATIC CAME'

With advances in hardware and softwire, it has become possible
to reconstruct previously uncirculated computer simulation programs for
the purpose of examining the advartages and disadvantages inherent in
these simulations and which might be expected of computer simulation method-
ology in general. Advantages which are sometimes claimed for computer
simulations include the extent to which the simulation (1) requires unam-
biguous statement of hypotheses; (2) elaborates the consequences of implicit
and explicit assumptions; and (3) facilitates the compounding of propositions,
thereby permitting consideration of interactive effects among variables.

Oliver Benson's "Simple Diplomatic Game" (Benson, 1961) 1is
treated as an early case study of an all-computer simulation of international
relations. A working version of this simulation, implemented on time-sharing
equipment, is presented for examination. Technical differences between the
original and the present versions are discussed, together with the opera-
tional characteristics of the present model and various aspects of its
implementation. Advantages and disadvantages of all-computer simulation
are discussed on the basis of the author's experience in reconstructing
the Benson simulation from published accounts.

Corclusions: The Inter-relationships between method and substan-
tive theory-building are found to be particularly crucial for those model-
building tasks related to the actual translation of verbal international
relations theory into an operating computer simulation. These tasks are
seen to include: (1) choosing algebraic terms which "adequately" represent
the verbal propositions involved; (2) aggregating the terms thus decided
upon; (3) translating the algebra into computer instructions (algorithms);
and (4) aggregating these algorithms when the simulation is run.

The present simulation is viewed as supportive of advantages
(1) and (2) above. Advantage (3), the utility of computer simulation for
the compounding of propositions is confirmed in this case, but a general
limitation--the simulator's ability to maintain control over what in fact
is being cimulated in the face of increasingly complex theoretical additions
to a given model--is suggested.

This research was supported by the NU/ARPA (Advanced Research
Projects Agency, S. D. 260) project on Simulated International Processes,
conducted within the International Relations Program at, Northwestern
University. Draft for comment.
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I. INTRODUCTION

General. Oliver Benson's "Simple Diplomatic Game," developed at the
University of Oklahoma in 1959,2 represents a pioneering attempt to
articulate a number of "loose' assumptions about international behavior

into a set of computer instructions such that high speed computing

equipment can be used to "simulate'>

a variety of international crisis
situations. The uniqueness of this effort derives from Benson's use of
the computer as simulator, in contradistinction to "all-man" simulations,

in which human participants introduce the major variables as well as

attitudes and personal values with respect to international decision-

1. This research was supported by the NU/ARPA (Advanced Research Projects
Agency, S.D. 260) project om Simulated International Processes, conducted
within the International Relations Program at Northwestern University. The
author wishes to thank Michael R. Leavitt of Northwestern and Cheryl
Christensen of M.I.T. for suggesting modifications in the computer program.
An uncircu.ated SIMSCRIPT version of the "Simple Diplomatic Game'" written by
Leavitt, although not used in preparation of the present program, was made
available as a reference. Special thanks are due Professor Oliver Benson

of the University of Oklahoma, who read the manuscript and offered

valuable criticism. Errors of interpretation or programming remain, of
COUrse, my own.

2. See Oliver Benson, "A Simple Diplomatic Game," in James N. Rosenau,
/nternational Politics and Foreign Policy (New York: The Free Press, 1961),
pp. 504-511. Additional information regarding the original computer routines
can be found in H. Borko (ed.), Computer Applications in the Behavioral
Sciences (Englewood Cliffs, N.J.; Prentice-Hali, 1962), especially pp. 580-
593. The present version was ronstructed from information contained in the
above two articles.

3. The present paper adopts the definition of "simulation" in Guetzkow, H.,
. Alger, R. Brody, R. Noel, and R. Snyder, Simulations in International
Relations: Developments for Research and Teaching (Englewood Cliffs, N. J.;
Prentice-Hall, 1963), p. 27: "(A) simulation is an operating representation
in reduced and/or simplified form of relations among social units by means
of symbolic and/or replicate parts."
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making, and "man machine" simulations involving a mix of men and computers,
in which certain aspects of the simulation, equations representing rclation-
ships betwveen variables, for example, are highly programmed by the researcher.
With developments in hardware and software, it has become possible to
liberate the original all-computer simulation from technical 1imitations
imposed by early equipment, thereby obtaining a clearer picture of the
operating model.

Other objectives underly the reconstruction of this early
simulation, however. The development of an all-computer simulation to
the point where it may be readily examined by interested persons is one
such concern. Neither the original version, nor the TEMPER international
smulation4 is presently available for use by interested scholars in the
field. The lack of examples suggests that examination of the variety of
potential advantages being claimed for computer modeling of international
behavior may be impeded. The advantages of such modeling are said to
include the extent to which the use of all-computer simulation (1)
requires unambiguous statement of hypotheses; (2) elaborates the con-
sequences of both implicit and explicit assumptions; and (3) facilitates
the compounding of propositions, peruitting consideration of interactive
effects among variables. In addition to making the Benson model availsble
to interested scholars, the present paper explores the advantages and dis-

advantages of computer modeling of international behavior using the

4. TEMPER is an acronym for Technoloyical, Economic, M{lit. =y, Political
Lvaluation Routine, #n all-computer simulation of Intcrnatioial relations
developed by Clark C. Abt, James C. Hodder, and Mortun Gorden. See Abt,

C. C. and M. Gorden, "Report on Project TEMPER" in Snyder, R. and D. Pruitt
(eds.) Theory and Research on the Causes of War (Englewood Cliffs, N. J.:
Prentice-Hall, Inc., 1969), pp. 245-262, and M. Gorden, ''Rurdens for the
Designer of a Computer Simulatlon of International Relaticias: The Case of
TEMPER," in Bobrow, D. B., and J. L. Schwartz (eds. ), Computers and the
Palicy-Making Community (Englewood Cliffs, N. .., Prentice-Hall, Inc.,
1968), pp. 222-245,
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reconstructed Benson model as a case study.

Overview of the simulation. The present model simulates a world of 25 mwtually

futeractive states, any one of which can initiate Increasingly severe dip-
lomatic or military action apainst any other, for the purpose of increasing
or regaining war potential. ''War potential,' a percentage measure, is

used to define each nation's shure of the total "power" in the world. The
war potential index is initially derived from nine categories of data
(population, military-age manpower, miles of track and highways, GNP, GNP
per capita, energy and steel output, literacy, and atomic capability). An
option has been provided such that the user may modify the war potential

of any nation(s) at the beginning of any round except the first round to
suit specific investigative needs.

An interest index, computed from data on geographic locations,
coalition membership, the extent of mutual trade between all states and the
state designated as ''target," and the presence of military bases in the
"target state' is also generated for each nation-state in the simulatZon.
At the beginning of a round, the user designates one state as the initiator
of action, a second state as the target of action, and specifies the
intensity of action. The intensity of action is a «ontinuous scale from
] to 9 and is interpretedj?anging from "diplomatic protest" at level 1 to
"all-out war' at level 9. The computer calculates the product of the war
potential, the interest index, and the intensity of action (scales which
range between 0.0 and 1.0 at the point of computation) for each state in
the simulation. The product thus determined representg the gain awarded
initially to the initiator of the action, and the loss given to each of the
remaining states.

But the gain awarded to the initiator is by nc means a certain
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one. Counteractions are then computed for each state except the initiator
of action on the assumption that states act to recover lost power (Benson,
P. 506). Counteractions thus selected are modified under specific con-
ditions: for example, war against an ally is ruled out; nuclear war is
ruled out if the actor state involved is not a nuclear power, and the
Intensity of counteraction is lowered 1f the state's "propensity-to-

act index" (a measure of aggressiveness) is low. New war potentials are
calculated in view of the counteractions finally implemented. Three
successive losses suffered by an ally as a result of initiative by the
leader of his coalition causes that ally to become a neutral; three
successive losses suffered by a neutral as a result of action by
Coalition lLeader A will cause him to join rival Coalition B. A more

detailed d¥scription of the simulation follows in the next section.

II. DESCRIPTION OF THE SIMULATION

General. Written in BASIC computer language for use in an on-line, time-

sharing environment, the simulation is implemented by a source program
consisting of approximately 1130 BASIC-language statements, including a
large number of comment statements which assist the user in evaluation and
modification of the program. Of this total, approximately 400 statements
contain the data set by which the simulation variables are given their
initial values. A small, separate program of about 60 statements provides
instructions for using the main program and is utilized at the option of
the user. The source program occuples 6,300 words of storage (about 28,300
alphanumerto-and special characters), and requires roughly 11,000 words of
core memory when running. The general structure of the progran is depicted
in the flow chart, Figures 1 and 2.

Lizgures 1 and 2 go about herg:7
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Figure 1.

Basic Flow Chart for Reconstructed Simple Diplomatic Game:
Adapted from Oliver Benson, "A Simple Diplomatic Game," in

James N. Rosenau, International Politics and Foveign Policy, 1961,

p. 508.
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Figure 2. Flow Chart.
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User Options. When the program is run, the user indicates whether an
instructional print-out is desired. If so, the sub-program which con-
tains a brief description of the game is called from storage by the main
program and the instructions are printed out at the teletype. At
the conclusion of the print-out, the main program is called by the sub-
program and retrieved from storage. Execution of the main program
begins again. If the user indicates that no instructions are desired,
the program continues to the next option: the user is asked whether
the simulation is to be based on the full 25-cHuntry configuration, or
whether it 1s to be reduced to the original 18-nation design used by
Benson. The user decision for this and every other option in the sim-
ulation is communicated to the program by entering one or more numbers
at the teletype. For this option, a "1" is understood to mean a "yes"
response, while a "2" designates a '"'no" response. The storage of
responses from the teletype is referred to as "setting flags" in the
flow chart.

Next, the user is asked to specify the initiator of action, the
target state, and the intensity of action. Inteusity of action is rep-
resented for the user6 on a scale of one to nine; Table |l is meant to

be suggestive of the activities being simulated at each point on the scale.

Eble 1 goes about herg

6In order to enhance the readability of the print-outs and to simplify

the entry of scale values at the teletype, the various scales used in the
program are multiplied by factors of 10 or 100 before they are printed.
The intensity of action scale in Table 1 ranges from 1 to 9 on the print-
out, but is treated as ranging from 0.0 to 0.900 in terms of machine comp-
utations. War potential indices range from 0.1 to 100.0 externally, but
from .001 to 1.000 internally. The interest indices are scaled from 0.0

to 100.0 on the print-out, but from 0.0 to 1.0 internally. Counteractions
range from 1 to 10 on printing but vary between 0.0 to 1.0 in computations.
Finally, the propensity-to-act index varies from -100 to +100 on the dis-
play but is computed in the range of -1.0 to +1.0.
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Intensity Action Simulated
1 Diplomatic Protest
2 United Nations Action
3 Sever Diplomatic Relations
4 Boycott, Blockade, or Seizure
5 Trcop Movements
6 Guerrilla Warfare
7 Limited Conventional War
8 Large-Scale War
9 All-Out War

TABLE 1

Sample Interpretation of Levels of Intensity of Action

Adapted from Oliver Benson, "A Simple Diplomatic Game",
in James N. Rosenau, International Politics and Foreign
Policy (New York: The Free Press, 1961), p. 505.
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For present purposes, the intensity of action can be thought of as
representing the portion of national power being exercised in a given
situation. The conceptual mapping of action to intensity level, it
should be noted, is intended only as an intuitive guidepost to the
severity of actions being simulated (Benson, p. 505), and to the

nature of counteractions produced (this scale is also used to interpret
the counteractions produced in each round). In both cases, however,
the mapping is easily modified and interpolated to include or exclude
specific categories of action.

The user is then asked if the action is to be treated as one
of two successive competitive plays. If the game is competitive--that
1s, if the proportional gain or loss of Actor Nation A in the first
round is to be compared with the proportional gain or loss of Actor B
in the next round, the program saves the results of the first round
and compares them with the results of the second round. This comparison
can be made independently of the state designated as the "target state"
in either round: the relative gains of A's attack against C can be
measured against the relative gains of B'$ attack against A, C, or D;
in the case where A acts against B in the first round and B acts
against A, the program inspects both the gains of A and B and the losses
of A and B for each round. In either case, a "winner" is declared at
the end of the second, sequential competitive round. If the game is
not competitive, the program calculates gains and losses for each actor
and shows the net change in war potential from the previous round (or
from war potential at initialization) for each state, but no special
comparison is made of the relative gains or losses of the actor state
in Round 1 Xlgvi.gig.the actor state in Round 2. According to Benson

(Benson, p. 509), this competitive zame feature permits "human
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interaction" in the simulation in the form of competition between two
opposing users or teams of users.

On rounds other than the first round (where there is no history
of previous actions), the program asks the user if computations are to
be made using the initial war potentials or using modified war potentials
carried over from previous round(s). For the first round, the program
generates the initial war potentials from nine categories of data
stored in the program. The propensity-to-act index for each country
is also calculated on the first round (see below). Data for these comn-
putations is 'read" only on the first round, as a matter of efficiency:
likewise, the initial war potential indices and the propensity~-to-act
indices are calculated only once. The program saves the results of these
computations and stcres them in such a way that if the use of initial
war potential settings is requested in subsequent rounds, the program is
able to reset the appropriate variables very quickly. On rounds other
than the first round, two additional options are presented (1) for
changing the alliance structure, and (2) for changing the war potential
of one or more nations. These options may be used to create imaginary
universes, imaginary cnalitions, or to alter the overall distribution
of power in the simulation for specific experimental purposes.

In addition to the user options discussed to this point, a
number of minor options for abbreviating the print-out displays have
been inserted at appropriate places in the print routine. The function

of these options is to by-pass or abbreviate redundant information.

The Data Base. Data for each of the 25 countries used in the present

version was gathered for 1965 rather than 1955 on the grounds that more

recent data was necessary to accommodate the seven countries added to
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the simulation. ?Propram runs with a "dummy'" data set and with 1965
referent data indicated that the choice of data base does not affect
the operating characteristics of the mnde!, but does affect the model's
initialization, as well as percentage gains and losses resulting from
various actions. Findings related to the interchangeability of data
bases are reported below.

In the original version, the data base was separated from
the main program to permit easy modification. In the present version,
data and instructions are combined in one file for programming simpli-
city with no significant loss of data flexibility, since the space

available to each user on the particular time-sharing system used is

sufficient to accommodate the data and source program in one large file.7

The data may be easily separated from the main file with standard BASIC
editing commands to facilitate use of the program and data base on
systems where less than 50K characters of core are available to each
user. In either case, new or more suitable data may be added to the
data base, categories can be refined, and imaginary data sets employed
with little difficulty.

The data file (lines 7140-11170 in the program listing) is
"read” into memory by commands (lines 2000-2200) in the program's Pre-

liminary Computation Routine (see flow chart). The structure of the

7The present program was written and debugged using the General Electric
MARK IT Time Sharing System (Cleveland) which permits approximately

50K characters for each BASIC user program (source plus temporary
memory for exccution). Testing and evaluation of the model was carried
out on Applied Logic Corporation's Dual PDP-10 system (Princeton),
which allows approximately 33,000 words, or about 164K characters per
user.
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data base is as follows:

(1) Ten haversines are included for corputing the geographic
location of one major industrial area within each country relative to
the location of one major industrial center in each other country.

This calculation is included in a "proximity index" which in turn is
incorporated into the interest index (see discussion of interest index,
below). The "proximity index" represeats the logistic cost of moving
materiél from one area to another and in this way contributes to the
overall "interest'" of one nation relative to the target state.

(2) The main data matrix (25 nations by 25 variables) con-
tains (a) nine categories of indicators of natural and technical resources,
used in computing the 'war potential"™ of each nation; (b) values for
nine indicators of aggressiveness, used for computing the propensity-
to-act index; (c) a numerical code (0-4) indicating alliance membership;
(d) a "one" or "zero" indicating the nuclear or non-nuclear status
of each country; (e) a tally of losses suffered by a coalition member
as a result of an unsuccessful initiative on the part of the ccalition
leader; (f) a statistic for totil exports and imports for each country,
expressed in millions of U.S. dollars; (g) degrees of longitude for
a major industrial area in each country; and (h) degrees of latitude
for these industrial areas.

(3) Eighteen weights for the nine resource categories and
for the nine indicators of aggressiveness follow the main data matrix.
These weights serve to scale the separate categories before the
categories are added linearly; they also serve to establish the relative
importance of each category with respect to the others.

In the absence of theoretical guidelines, these weights were



B0 (& -10- KREND, 3/70

developed on an intuitive basis in the original version.8 The same
method was attempted and evaluated in the present simulation. The use
of these weights is discussed below in the subsections on the war
potential index and the propensity-to-act index; the significance of
the weights and the consequences of an intuitive approach are treated
in the concludi+g section.

(4) A matrix indicating the presence or absence of Country
A's military bases in Country B follows next. This matrix contains
625 entries.

(5) A final 25 by 25 matrix containing statistics on
mutual trade between all possible pairs of countries, if such trade
exists, concludes that data set.9

A "dummy" data set, constructed for debugging purposes using
estimated data values, but structured in exactly the same manner as
the data base currently in use, was subjected to various mathematical
transformations in order to observe the effect of changes in magnitude
on the operation of the simulation. The numbers produced by the

simulation under these conditions varied, but the operating character-

istics (Figure 3) remained stable.

801iver Benson, personal correspondence with the author, March 5%
1970.

9Traditional Sources were used in the development of the 1955 data
base (0. Benson, personal correspondence with the author, July 10,
1969); a similar practice was adopted for this version. Sources
are cited in the bibliography.



S.D.G. -11- KREND, 3/70

Action in the simulation. As mentioned in the overview, the present

version defines a world of 25 mutually interactive states,lo any one

of which can initiate increasingly severe diplomatic and military action
against any other. 1In the original version, only nine "big-power"

actor states could initiate action against any one of nine smaller
"target states." Moreover, a major power could take no direct action
against anothei major power, and the nine countries designated as
targets could take no action at all. Underlying these restrictions

was the premise that trouble among major powers tends to result from
disputes involving small powers (e.g., World Wer I resulting from
Austria attacking Serbia; World War II developing from Germany's

attack upon Poland; post world war crises involving Taiwan, Korea,

Cuba, Vietnam, etc.)11 In the original program, big-power '"con-
frontations" were possiile only in the counteraction cycle. In the
present version, such "confrontations" can be controlled directly by

the user through appropriate specification of actor state, target state,
and the level of intensity of action. Disputes between two small

powers are likewise more easily programmed, since small states can be

specified as initiators of action as readily as larger powers.

10The current version incorporates the following states: USA, USSR,
U.K., France, Italy, West Cermany, India, Communist China, and Japan
(the original nine actor states); also included are North Korea,
Guatemala, UAR, Lebanon, Hungary, South Vietnam, Taiwan, Cuba, and the
Congo (Brazzaville), which comprised the nine original target states.
Seven countries have been added: East Germany, Pakistan, South Korea,
Czechoslovakia, Yogoslavia, Isreal, and North Vietnam. These additions
were chosen on the basis of the author's intuitive judgment of pro-
minence in contemporary international affairs. The program is con-
structed such that countries may be deleted or added, within the
limitations of available program space to suit user-specific require-
ments. In addition to data base flexibility, an option has been
provided for reducing the 25-country data set to the 18-country con-
figuration used by Benson for comparison purposes.

110. Benson, personal correspondencz, July 10, 1969,
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War Potential Index. Each nation in the simulation is defined in terms

of its "war making potential," which is expressed as a percentage of the
total war potential or "power" in the world. Action within the sim-
ulation is intended to increase or recover each nation's share of
"power." The war potential index for each nation is initially computed
from nine categories of data (population, military-age manpower,
transportation, G.N.P., G.N.P. per capita, electrical energy production,
steel production, literacy, and atomic capability).12 Each category

is first multiplied by a weighting factor which serves the dual purpose
of establishing the relative importance of each category, and providing
decimal point scaling. The nine weighted terms are then added linearly,
yielding a subtotal for each country and a grand total for all
countries. By expressing the subtotal for each country as a percentage
of the grand total, the war potential index, each nation's share of

the total power in the world, is obtained (a discussion of the
limitations of this index and the importance of the weights appears

below):

W = T,/S, where § =ZT1, and where (1)

%y =ZDijGj.

12Benson, p. 506. Electrical energy production (millions of KWH)
was used in the present version. In personal correspondence (March
5, 1970), Benson indicates that total energy production from all
sources, translated into millions of kilcwatt-hours, was the
measure used in the original version.
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The term D1j is a discrete item of data in capability category

j for state 1, and Gj is the weight assigned to that category.

wi,thc war potential index for state 1, has an acceptable internal
range of 0.001 (since no state can be eliminated) to 1.0 (since no
state can have more than 100 per cent of the total power in the world).
If the equation produces a value less than or equal to 0.0, the value
0.001 is substituted. The computations are implemented in lines
2270-2400 of the program. Restrictions are implemented in lines
6200-6230 and 6300-6350. W, has an external range from 0.1 to 100

(per cent).

Propensity-to-Act-Index. After computing the war potential index,

a "propensity-to-act index" is calculated which represents each

nation's overall tendency toward aggressiveness. This index was

derived by Benson usin;, ' ‘incy Wright's capability and analytical

fields (cited in Rosc.. 1961, p. 507). The scales used include energy~
lethargy, flexibility-rigidity, cooperation-isolation, strength-weakness,
resource abundance-poverty, technological advancement-backwardness,
objectivity-subjectivity, liberality-restrictiveness, and affirmation-
negation. A value ranging from -5 for "civilized" characteristics

to +5 for "aggressive" tra‘ assigned to each nation for each of

the nine scales. Each val en weighted (in the Benson wers’on,
each of the nine terms is weighted equally pending further development

of the index); the products of weights and scale values are then added
together. Dividing the subtotal for each country by the sum of the
weights yields the propensity index for each country. A high score

on this index represents a greater propensity to act; a low score

represents passivity. As in the original program, the influence of
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this index on the level of counteractions is relatively small as
partial compensation for the conceptual difficulties encountered by
both simulators in mapping the simulation countries onto each scale.
These scales are used during the cdlculation of counteractions to
lower the intensity of counteraction-for less "aggressive'" countries.
If the propensity index for a given country is less than the mean
propensity value, the counteraction for that country is lowered

-100 on an internal scale ranging from zero to 1.0. If the index is
less than one-half the average value, the intensity of counteraction
is lowered a second time by the same amount. Both versions use the

following formula:

%y <0140/ &by (2)

where Dij 1s a discrete item of data in propensity category j for
state 1, and Gj is the weight assigned to that category. The internal
range of Xi, the propensity-to-act index for state 1, 1s -1,0 to +1.0.
It is represented as ranging from -100.0 to +100.0 on the print-out.

This computation 1s made in lines 2520-2630 of the program.

Coalition Strength, 'Nature of the Universe' Routine. As in the Benson

version, the distribution of power in the world results in its description
as 'balance of power," "loose bipolar,” or "tight bipolar," depending

on whether the two largest coalitions in combination control (1) less

than 75 per cent of the total power in the world, (2) more than 75

but less than 90 per cent, or (3) 90 per cent or more, respectively
(Benson, p. 506). This subroutine also determines coalition membership,
selects the most powerful nation in the coalition as the leader of the

coalition, rank orders each of the five coalitions in order of relative
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strength, and codes these findings for use in the alliance-change-on-

loss subroutine described belcw. On the first round in the simuiation,
this subroutine is called after the initial war potentials and propensity-
to-act indices are calculated. If modifications from previous rcunds

are to be used, the determination of coalition strength, leadership,

and the "nature of the universe" occurs immediately after the option

for using cumulative results,

Print Routine. After the Coalition Strength Routine is executed, the
program checks to see if (1) the simulation is 1in its first round;

or (2} if the game is using cumulative results. If cumulative results
arz being used, the Program has already offered the "status at initial-
ization" print-out, and control proceeds to the main computation
routine for further work. If it 1s the first round, or if the game

is not cumulative, the Print Routine is entered.

The Print Routine asks the user if the values of the
simulation variables at initialization are to te printed. 1If so, a
print-out begins (it may be abbreviated at the user's request).

If a print-out of initial values is not desired, control is transferred
to the Main Computation Routine. An initial print-out contains
information on coalition membership, war potential, nuclear capability,
and propensity-to-act for each nation. Table 2 indicates the initial
alliance structure (each number 1s merely a label, 0 - 4, for designating
coalitions and coalition membership), the initial war potentials

(0.1 to 100.0 per cent), whether a country is a nuclgar power or not

("1" means nuclear; "0" means non-nuclear), and the propensity-te-act

Index for each country (-100 to +100).

/Table 2 goes about here./
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WORLD STATUS REPORT <= ROUND |

LATEST STATUS INDICATORS ARE AS FOLLOWS:

{(War Potentials from data base.)

COUNTRY ALLIANCE WAR POT'L NUCAP\ PROPENSITY (Propensity-to-Act

/ (Nuclear capability.) indices for each

U.S. I 16 1 38,7 nation.)

USSR 2 18,8 i 43

U.Ke. | 7.6 1 6,1

FRANCE 4 7.4 | 47,6

ITALY 4 3.8 [ 12,3

GERM=-FDR l 5.3 s 23

INDIA [ 4 [ -T.7

CHINA 3 8.6 | 32,3

JAPAN l 5.2 [ ] 4.6

N.KOR, 3 5.8 s 95.3

GUATEMALA s 1ol s 3

U.A.R, 2 1.4 s 55.3

LEBANON s lel s 33,8

HUNGARY 2 3.1 [ ] 1,6

S.VIET | lo1 [ ] 78,4

TAIWAN l 1.7 [ ] 49

CUBA 2 2,3 s 49,2

CONGO(X) 0 8.6 [ ] 21,5

GERM-DDR 2 3.2 s 52,3

PAXSTN [ ] le2 [ 33,8

S.KOR, | 2.1 s 33,8

CZECH, PN 363 s 29,2

YUGO. 2 204 ' .1.7

ISRAEL l 2,6 u 9.2

NO.VIET 2 1.9 o 76,9 (Mean Propensity = 33,4)
If Index is less than
33.4, Counter-action is

THIS IS A BALANCE OF POWER WCRLD, lowered 1.0.)

TABLE 2
Print-Out of Initialization Values, Reconstructed Simple Diplomatic Game.
Values are given for (1) alliance tembership (allies have same number):
(2) War Potential Indices (scale i 0.1 to 100.0 per cent); (3) nuclear
capability ("1" means nuclear, "0" means non-nuclear); and (4) Propensity-

to=Act Indices (scale s -100.0 to F100,0).
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The main computation routine is then entered. This routine
determines each state's interest in the target state, the gain or loss
accrulng to each state before counteractions are taken, the counter-
action ultimately selected for each state, new war potentials after
counteractions are effected, and any alliance changes resulting from

a simulated loss of confidence in coalition leadership.

Interest Index. The "interest index'" is computed from datz on geo-

graphic proximity, coalition membership, thLe extent of mutual trade
between each state and the target state, and the presence or absence
of military bases in the target state. According to Benson (p. 506),
the index is ._od on the following assumptions: ''that the degree of
interest of one state in another varies directly with the ratio of
mutual trade to total trade and inversely with distance, and is
heightened by alliance and by possession of military bases in the

]

sccond state.” The following computations were used in both versions

to determine the interest index:
v, = (Ai+ Bi+Ui+Pi)/Ri . (3)

where Yi represents the interest index of state 1 with respect to the

target state, where

Ay = (O)/Dgs) +0My05/D029)) /2., (&)

where Ai represents the average percentage which mutual trade constitutes

of total trade for the two states: MiQZ is the mutual trade between

state 1 and the target state; Dij 1s the total trade of state 1, and

D”’i is the total trade of the target state Q2. The factors B, and

U; arc set at either 100 or 0.0, depending on the presence of state
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1's bases 1in target state Q2 and on whether state 1 is a member of

the same coalition as target state Q2.

Pi 1s the proximity index of state 1 to target state j:

Pl = (sSINWVI))? + (SIN(V2)*SIN(V3)*(SIN(V4))2), (5)
where V] = (Latitudei - Latitudej)/Z; (5.1)
V2 = 90.0 - Latitudey; (5.2)
V3 = 90.0 - Latitudej; and (5.3)
V4 = (Longitudei - Longitudej)/Z . (5.4)

The value thus obtained for P;is then multiplied by 100,000 such that
Oﬁ'Pi' €999,999, Ths can be compared directly with the ten haversines
(Hi) In the data base. The comparison is implemented such that Pi,
the proximity index, increases from 0.0 to 100.0 as the haversine of
the great circle distance between major industrial centers decreases.

Finally, Ri’ the number of factors constant, 1s set either
to 300 or to 400 to adjust the interest index, Yi’ for the number of
factors, either 3 or 4, which are relevant in computing Yi: Three
factors are used for neutrals without bases; four factors for other
states. Yi ranges internally from 0.00 to 1.00, and, for purposes of
readability, is represented as 0.0 to 100.0 1in the print-out.

Y1 is calculated at lines 5620-5640; Ai is found between
lines 4940 and 5010. Calculation of Bi occurs at lines 5040-5100;
Ri and Ui are computed at lines 5130~5260; and Pi 1s determined from

lines 5360-5540 in the program,

Gain-Loss Before Counteractions. The product of the war potential

index, the interest index, and the intensity level of the action
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represents the gain temporarily awarded to the initiator, and the loss
sustained by the other countries. Modified war potentials are also
produced at this point, to be further modified after counteractions

are effected. Counteractions for each state other than the initiator
are then chosen on the assumption that states act to recover lost power,
and that an appropriate level of counteraction will bring this about.

A number of constraints attend the sélection of counteractions
however, which reduce the intensity of the counteraction which would
otherwise occur: (1) the counteraction is lowered .100 if the pro-
pensity index is less than average; it is lowered again by the same
amount if the index is less than one-half average; (2) should the
logic lead to a response of .900 (the threshold of nuclear war) for
a non-nuclear power, the intensity of counteraction is lowered to
.800 (large-scale war); and (3) war (a counteraction greater than
or equal to .700) against an ally is ruled out in any but a balance of
power world. New war potentials are then calculated for each state
based on counteractions thus selected. In the case of the initiator,
the gain in war potential initially awarded is reduced by a factor
representing the logistical cost of action. This factor takes into
account both the distance between the initiator and the target and the
intensity of action specified. Hence the initial gain is not at all
a certain one: an actor may lose if he acts with strong intensity
against a target in which his interest is low and where logistic cost
is high.

Initial gains and losses before counteractions are calculated

as follows:

Ri =(wi * 11 * Q3) 4 (6)
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where R1 is the loss accruing initially to all states except the
initiator of action, and the gain awarded initially to the actor state.
wi is the war potential index from Formula (1); Yi is the interest index
from Formula (2); and 03 is the level of intensity of the action. Ri

also has an internal range from 0.00 to 1.00. It is calculated at

Iines 5690-5710 in the program.

Modified War Potentials Before Counteractions. Modified war »otentials

as measured after the actor state has "acted" but before courteractions
are selected and implemented are calculated as follows:

T; = wi - Ri 5 (7)
where T; is the temporary war poten+ial, Wi is the old war potential
as calculated in Formula (1), and Ri is the loss awarded to each non-
actor state as calcuiated in Formula (6). The temporary war potential

of the actor state, Ql, is simply

T =W  +R
A o1 o1 (8)

Since war potential is a percentage measure, it is necessary to normalize

the modified war potentials on the basis of 100 per cent:

T = T//T
i 1

’ (9)

where T= ZT; . (10)

These calculations occur in lines 5730-5830 in the program.

Counteractions. Counteractions, Ai' for each state except the actor

state (for which there is no counteraction) are czlculated as follows:
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A= Jew s Ti)/Ti)' o, "G

Ai for each state except the initiator of action is calculated at line

5940; counteractions are revised at lires 5900-6460.13

Gain-loss for Initiator of Action. For the initiator of action, modified

war potential is calculated as follows:

/ = = - 4
le TQl ((100.0 PQI)*.001458*Q3), (12)

where wda is the modified war potential of the iniciator of action;

=T/
TQl TQI/T ’ (13)

TQlis the normalized war potential of the initiator determined by

addiap th2 old war potential and the gain from Formula (8), but

before deducting logistic cost. PQl is the proximity index for the
initiator calculated in Formulas (5) through (5.4) and in lines

5040-5100. Q3 is the level of intensity of action. A cost factor constant,
k = .001458, is included in this formula to represent logistic cost for

transporting one U.S. division per unit distance. A more thorough treat-

ment of this constant and its derivation appears in Section III, below.

Modified War Potentials. Modified war potentials for all states except

the initliator of action ® computed at line 6200 from the following formula:

13The Benson formulas for computing modified war potentials (Benson,
p. 510, Equations (14) and (15))and counteractions (Equations (16),
(17)) were used in deriving Formula (11). Personal correspondence
(March 16, 1970) confirms the use of a normalized war potential in the
present equations, mentioned only implicitly by Benson in a verbal
description following Equation (17), p. 510.
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/= — =
- '(wi R+ (W R) » Ai)| y | b

Alliauce-Change-on-Loss. If the gane 1is cumulative, alliance structure

will change as follows: three successive losses for an ally resulting
from coalition leader A's initiative will place this ally in a neutral
category; three losses sustained by a neutral as a consequence of
leader A's action will cause the neutral to join rival coalition B.
The codes for coalition membership and leadership, developed in the
Coalition Strength subroutine, are utilized in this determination. This
completes the main computational segment of the program.
The program branches to5 the subroutine which calculates
coalition membership, strength, and leadership for the second time in
the cycle. The "nature of the universe" is re-calculated for the purpose
of detecting important changes in the distribution of power in the world.
Program control is then transferred to the print subroutine
which displays the results of the round at the teletype. Alliance changes,
if any, new war potentials, changes in war potential from the pPrevious
round (or differences from values at initialization), counteractions taken,
interest indices used in the determination of gains and losses, and a
description of the "nature of the universe" are given. A winner is declared
in the second round of a competitive game.

The formula for determining the winner is as follows:

(Mgl ) = (/W ) =y (15)

is computed for y: 1if y=0, both players a and b lost or gained equally;
if y is positive, player a gained more or lost less; 1f y 1s negative,

player b was the relative winner. The notation al, bl, represent the
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war potentials of the same states at the end of the action cycles
resulting from the two respective choices. Differences in notation

excepted, this is the general formulation implemented at lines 4490-

4710. This formula, and all others appearing in this section are in Benson, p. 510.

The Value of the International Situation. This index, initially included

but subsequently deleted from the Benson model, has not been incorporated
into the present simulation. This index was deleted by Benson in early

runs of the precgram on the grounds that it provided no information which

14

other indices in the program did not supply.
Typical Run. A typical action status report appears in Table 3.
[Table 3 goes about heE§7

The simulation reported in Table 3 encompasses the following interactions:
The United States, at the option of the user, has acted against the USSR
at intensity level 3, corresponding to an effort of 30 per cent of U,S.
capability. This action level is conceptually approximated above as
"severing diplomatic relations." The USSR responded with a counteraction
of 3.01, a roughly equivalent response in this case. The US. suffered a
net loss of 1.3 per cent nf total war potential in the world in this
instance, while the USSR gained four-tenths of one percent. A high
"logistic cost" in this run (see section on findings, below) in com-
bination with a relatively low interest index for the U.S. xigfé vis

the USSR (10 on a scale ranging from O to 100), made the action unprofit-

able from the standpoint of the country initiating the action. The

14O. Benson, personal correspondence, July 14, 1969.
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REPORT

MOST RECENT ACTION WAS INITIATED BY U.S.
AGAINST USSR WITH AN INTENSITY OF 3

LATEST STATUS INDICATORS ARE AS FOLLOWSS

COUNTRY

U.S (]
USSR
UK,
FRANCE
ITALY
GERM-FDR
INDIA
CHINA
JAPAN
N.XOR,
GUATEMALA
U.A.R,
LEBAXN ON
HUNGARY
S.VIET
TAIVWAN
CUBA
CONGO(X)
GERM-DDR
PAKSTN
S.KOR,
CZECH,
YUGoO,
ISRAEL
N.VIET

ALLIANCE

NN~ NN e NBN@A— G —D D) e

14,

1.4
Te7
3.8
5.5
3.8
9

5

e @
e o e
» e Y

®© 0 ® 0 00 ¢ 00 a0
~NNANNURNADE o= g —

NN e B oo e D)

.'l -5
0.4
-85.3
.3
@
.2
-§.2
8,3
-'-2
|
s
s

THIS IS A BALANCE GF POWER WORLD,

TABLE 3

WAR POT’L WP=CHANGE

(War potential after action; change from previous round.)

o,

’
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ReuUND |

C-ACTION

s
8,13
9
8.7
o
.13
s
8.61
8
8.24
9.29

J

f.14

g.3

.38

8.49

.39

.29

9.22
8.00000E-2

" %
s (.08)

.23

S.01 (Counter-
actions.)

(Cost factor constant for
this round only: k=.002187,
See discussion, Section III.
Other examples: Appendix A.)

INTEREST

Typical Action Print-out, Reconstructed Simple Diplomatic Game: United
States acts with an Intensity of "3" (30 per cent effort) against the

USSR.

(Interes
Indices
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percentage distribution of pains, losses, and zero net change in war

potential for each alliance 1s shown in Table 4.
lizble 4 goes about herEZ/

In this round then, the U.S. and its allies generally lost or incurred no
net change in war potential, the USSR and its allies generally increased
war potential by small amounts, while the war potential of other coalition
members generzlly remained unchanged. Since no two coalitions in com-
bination controlled 75 per cent of the total power in the world at the
conclusion of the round, a polar condition did not exist, and hence

the world was described as a "balance of power' type. Since the round
was not designated as competitive by the user, the gains or losses of

the initiator of action in the previous round (not shown) were not
compared with the losses of the initiator of action in the round reported
in Table 3, and thus no winner was declared.

At this point, the round i over, and the program asks if the
simulation is to continue for another round; if not, the program is
terminated. On any round except the first round, where coalition
structure and war potentials are determined from the data base, options
are provided for the modification of coalition structure and war

potentials to suit user-specific investigatione.
III. OBSERVATIONS AND CONCLUSIONS

While an assessment of the validity of the substantive
assumptions embedded in the simulation is beyond the scope of the

present paper, the steps involved in the reconstruction of the model
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Other Coalitions

Net 12.5% 50.0% 22.2%
Gains
Net S5 25.0% 11.1%
Losses
No 50.0% 25.07 66.7%
Change

(n = 8) (n = 8) (n =9)

N = 25 Countries
TABLE 4

Percentage Change in War Potential Amo
U. S. Action (intensity = "3"

ng Coalitions as a Result of

) Against the USSR, from TABLE 3.
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from published accounts, in determining its major operating character-
1stics, and in attempting to assess the "fit" between advantages of

the reconstructed simulation and advantages claimed for computer sim-
ulation in general nevertheless suggest a strong interdependence
between technique and substance. Execution of the techniques involved
is not without important consequences for the fidelity with which sub-
Stantive assumptions are in fact incorporated into the model. "Adequate"
computer modeling in no way assures the validity of the substantive
propositicns, of course, but "inadequate" application of technique
might reasonably be expected to Jjeopardize the simulator's control of
what in fact is being simulated, thus precluding questions of validity
altogether. Fidelity of the translation from verbal theory to computer
instructions in turn affects the extent to which' the advantages claimed
for computer simulation can be realized: reductions in substantive
ambiguity, successful elaboration of consequences, the compounding

of propositions such that interrelationships between variables may be
observed and tested.

Morton Gorden (1968) explicates another aspect of the intimacy
between method and substance when he cites the "need to be highly
selective in the computer environment where time for running the machine
and space for machine instructions are limited and costly (Gorden, p.
224)." Tuning, "the process of following through the calculations to
make sure that decisions are not an artifact of incompatible numbers
but a matter of design," (Gorden, p. 288), is likewise an aspect of
the relationship between method and substance.

With respect to the cost of developing the present simulation

and "tuning," an activity to be examined in greater detail below, nearly
one~-half the cost of machine time was incurred through testing, evalu-

ation, "tuning," and re-evaluation of the model, while initial programming
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debugging, and construction of the data base accounted for remaining
machine expenses. A second observation with respect to cost involves
theoretical complexity: while machine costs 1in general appear to be
directly related to program size, although small programs can also

be costly to develop and operate, the relationship between machine
cost and the complexity of the theory being modeled is by no means

a direct one. Present experience provides the example: the original
implementation of the "Simple Diplomatic Game" in FORTRAR language
required the nearly the full, 2,000-character core memory of the

IBM 650 Digital Computer used for the purpose (Benson, p. 505).

While the present time-sharing implementation is no more complicated
in terms of the international relations theory imbedded in e A
relatively large amount of machine memory (approximately 50,000
characters) is required for its implementation. The discrepancy is

due to differences in hardware and software, to the larger matrices

in the present version for initializing the model (data for 25, rather
than for nine, actor nations), and to the inclusion of a substantial
number of comment lines (non-executable program statements) in the
body of the program as documentation. The complex implementation of
relatively uncomplicated theory is thus an artifact of factors not
related to theoretical simplicity or complexity. The burden of select-
ivity with respect to what is being modeled thus seems to entail selec-
tion of propositions or theories to be simulated not only on the basis
of theoretical simplicity or complexity (as dictated by research objec-

tives), but also with a view tc estimating implementétional simplicity

or complexity and, from this, operational costs.

Total machine costs incurred in the development, debugging,
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“"tuning," and evaluation of the present version were less than $1,000.
While the program is relatively large in size, its operating costs for
pPresent purposes are considered acceptable: the first cycle of the program,
In which the data is read in and manipulated more extensively than in
subsequent rounds, requires approximately 10 seconds of central processor
time. This costs about $1.00-5$2.00. Subsequent rounds are executed in
roughly 3 seconds of central processor time.

In addition to the selectivity imposed by the cost of machine
time and by space limitations, Gorden further elaborates the relation
between method and substance in describing 'the constraints which operate
on the programmer whc implements the designer's idea" (Gorden, p. 239):

The designer must live within these constraints or the programmer

will . . . unwittingly fall into the role of designer. Instead

of implementing what that designer wants, the programmer may
implement only what is possible. The designer is faced with

the burden of making the desirable possible. He cannot leave

it exclusively to the programmer; not because the programmer

is by nature a different being from a substantive analyst, but

because a programmer operates under rather different constraints

from designers. These constraints have to be recognized to take
into account what a programmer's probable behavior will be when
faced with designer ambitions for a simulation.

It seems plausible that such difficulties would be minimized in
cases where one or more individuals, trained in the substantive theory
being simulated and in programming and implementation, applied a combination
of skills to what, it has been argued, is a combination of tasks.

The most crucial aspects of the method-substance relationship,
however, might reasonably be regarded as those tasks related to the actual
translation from verbal theory to computer simulation: (1) choosing
algebraic terms which "adequately" represent the verhal prospositions

involved; (2) aggregating the algebraic terms thus decided upon, a problem

with implicit assumptions about the ability to aggregate concepts, if not
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phenomena, in ways which are at least theoretically consistent and which
in principle can be empirically falsified; (3) translating the algebra

to computer instructions (algorithms); and (4) aggregating the algorithms
when the simulation is run. The operating characteristics of the present
simulation will be examined with the preceding aspects of the method-
substance relationship in mind.

As implied in Section II, the simulation serves as a vehicle for
combining a number of indices in a way which produces simulated gains and
losses in war potential as a result of actions and counteractions among
the nations being simulated. Since the gains and losses in war potential
are the primary outputs of the present simulation, the calculations for
arriving at gain and loss statistics for each nation will be treated ac
the main substantive and methodological focl of this discussion.

Relative gain or loss accruing to the initiator of action was
designed and programmed as a function of four factors: (1) the actor's
war potential, (2) the intensity of action, (3) the interest index of
the actor with respect to the target, and (4) a logistical cost factor.
Gains and losses for other nations in the same round are derived from
the first three factors: each nation's war potential, the intensity of
action, and each nation's interest index with respect to the target
state. The product of these three scales, each represented internally as
having a value from zero to 1.00, is initially treated as the loss accruing
to each nation and forms the basis for the counteraction selected for that

nation as it "attempts to recover lost power."

The War Potential Index as a Determinant of Gain/Loss. Since distribution

of power in the simulation is derived initially from distribution of

resources, it 1s safe to assume that changes in the distributifon of these
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resources since 1955, as reflected in the data collected for 1965,
resulted in a somewhat different initial power distribution. (Under
conditions where cumulative play is specified, the distribution changes
in the next round and each cumulative round thereafter in keeping with
the specific actions and counteractions which occur.) Where operating
characteristics of the simulation are concerned, however, these differences
were not considered to be crucial. Experiments with a "dummy' data set
supported this view. The percentage gain and losses produced by the
model varied systematically with the data set, as expected in a simulation
in which "more powerful" nations tend to have higher percentage gains than
"less powerful" nations. Resources as reflected by the data initially
define the "strong" and "weak" nations: this partially determines
initial gains and losses. Options provided for modifying war potential
and alliance structure provide ready confirmation that percentage gains
and losses change as war potential increases or decreases (see example,
Appendix A, pp. A6-A8). But while the numbers change, the characteristics
of the model which produced these numbers do not.

The variation in percentage loss and gain accounted for by
different resource data is quite small, however, in relation to the
effect of the weighes used (1) to establish the importance of one war
potential category relative to the eight other categories, and (2) to
scale the categories such that meaningful linear combination is possible.
While considerable effort was expended on the development of an accurate
data set, no guidelines were available for assigning the weights by
which each item of data was scaled. Several sets of weights were
developed to observe the effect of the weights in greater detail. Tt

was found, for example, that a high weight for the population category
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would make China appear to be the most powerful nation in the simulation.
Strong emphasis on the transportation categories (railroad and highway
mileage) and/or GNP made the United States appear roughly twice as power-
ful as any other country in the simulation, including the USSR. The
imprecision of the method of determining these weights significantly
reduced the precision of the data. It became readily apparent that
seemingly minor technical adjustments of this nature, which in general
might be required frequently in an all-machine simulation, are as much
in need of theoretical justification as the computational formulas at the
heart of the program: "tuning is also designing, and must be done with
the same care as selecting the elements of an equation" (Gorden, p. 238).

Benson frankly points out that, in the absence of appropriate
International Relations theory from which to proceed, his weights were
estimated by intuitive means.15 More than ten years after the development
of the original version, it is not surprising that more rigorous methods
are available for such estimates nor that more accurate initialization
seems possible. R. J. Rummel, for example (Rummel, 1969), provides a set
of indicators for national "attributes" and "behavior," having determined
the relative salience of each indicator by means of factor analysis.
Modification of data weights and incorporation of indicators on the basis
of Rummel's findings seem plausible as ways to link the present simulation
to its data more directly and with less experimenter bias.

Additional research also seems appropriate with respect to the
suitability of adding the weighted terms together in order to derive the
war potential index. Additivity seems to require (1) a demonstration

that a set of indicators are part of a unitary trait; (2) the elimination

15Personal correspondence with the author, March 5, 1970.
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of dliferences in units of measurement (e.g., kilowatt hours v. trans-
portation mileage), and (3) a demonstration that the indicators chosen
for the index in fact tap the same concept, rather than two or more

different concepts.

Another difficulty encountered in modeling with continuous
scales and linear equations is that the values computed for such scales
may exceed the lower-and upper- bound desired by the simulator. On
these occasions, the scale values must be analyzed to determine whether
the results play havoc with equations further along in the program which
are designed to accept values which can differ by orders of magnitude
from those produced. The intensity scale and the war potential indices
were hardest to control in this respect: having determined that off-
scale results were not attributable to programming errors, instructions
were Iinserted into the program at appropriate points to ensure that upper
and lower bounds were not exceeded before the results were passed to the
next point in the program. Where a particular result goes off-scale, the
value of the lower or upper bound is substituted. The use of a lower-bound
for the war potential index is not inconsistent with Benson's original
design in which war potentials are always greater than zero. The theoreti-
cal consequence of this decision is that participants cannot be climinated
from the simulation through a derletion of war potential.

While the war potential indices of individnal states are
significant components of the gain-loss calculation taken separately
(Formula 6), the author was unable to confirm Benson's assertion
that aggregate war potentials--the "balance of power," "loose bipolar"
and "tight bipolar" configurations--are important as determinants of
action within the simuiation.

Benson describes the nature of the universe feature as a
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"determinant of action," since In a tight bipolar world, "only the bipolar
lecaders act, with other coalition members merely in supporting roles"
(Benson, p. 506). But at the rame time, he states that "since no particular
gain or loss factor is attached to the counteraction 'support,’' the piogram
must assume one.' 1In the present version, then, following R2nson, the
nature of the universe branch does little more from a programming standpoint
than cause only the actions and counteractions of the leaders to be printed
out under tight bipolar conditions, as 1f counteractions on the part of other
countries had not ta'en place. The 'costs'" of supporting the coalition
lecder's initiative are the same for coaljtion members regarcless of the
distribution of power; this appears to be the case in the original
simulation. The behavior of allies under bipolar conditions would thus
appear to be in need of further articulation.

With respect to changes in the distribution of power (''mature of
the universe"), Benson reports that '"the nature of the universe seldom
changes, and when it does, the charge is generally toward the more polar
condition'" (Benson, p. 507). The same effect w25 observed in the present
version, 1f only as a result of (1) specificaticn of one of the major
coalition leaders as initiator of action, or (2) the inherent tendency
in the simulation for "more powerful" nations to enjoy larger percentage
gains than 'less powerful' nations.

Benson also reports a steady shifting of alliance ties as a
consequence of losses in war potential sustained by coalition members or
neutrals from initiatives on the part of coalition leaders. TIn the
present version, major shifts in alilance structure occur predictably,
given that (1) the leader of Coalition A (Z) is repeatedly designated as
the initiator of action (3) for three successive rounds in which (4)

cumulative results are used.
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Intensity of Action as a Determinant of Gain/Loss. Benson's design requires

that intensity of action be represented on a continuous scale, ranging
from 0.1 ¢o 0.9 internally, but depicted as ranging from 1 to 9 externally
for convenience of entry at the teletype. Possible lines of development
for this scale might include: (1) The inclusion of a step jump for the
scale at level 9 to, say, 1000 to simulate qualitative differences between
conventional and nuclear warfare; (2) Since at present the inteiisity

scale is not programmed to simulate threats of additonal damage to come,

a supplemental option for the user, and suitable modification of the
program to convey threat to the nation acted against and simulate that
nation's response to threat situations might prove useful (cf., Schelling,
1966); (3) The intensity scale represents, and the system responds, in
terms of acts which are conceptualized as being hostile and destructive;
hevce, the incorporation of cooperative acts and response mechanisms

is another possible area for development.

Interest Index as a Determinant of Gain/Loss. Examination of the interest

index, a composite of four separate measures of trade, geographic proximity,
alliance membership, and bases abroad (supra, pp. 16-17) discloses some
unrealistically low interest indices when the following pairs of countries
are considered: Egypt-Isreal, India-Pakistan, USSR-Red China, Red China-
Taiwan, North Korea-South Korea, North Vietnam~South Vietnam, and USSR-
United States. The reasons for the low interest indices produced are
consequences of the definition of the index: trade between each pair of
countries is sparce or non-existent; each pair of copntries involves two

different alliances; neither country in a pair possesses military bases in

the other, with the exception of North Vietnam's military presence in

South Vietnam. The interest index produced therefore depends on the
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proximity of one country with respect to the other, and thus declines as
distance increases. It would seem reasonable to add at least one additional
component to the index to simulate ideological compatibility-incompatibility,

the effect of which might be to increase interest as incompatibility inceeages.

Other modifications based on travel data, communication data, and news

media content analysis have already been suggested (Bensor, p. 507).

Cost Factor Constant as a Determinant of Actor's Gain/Loss. The initial

gain awarded to the initiator of action 1is reduced by a logistic cost which
increases in direct proportion (l) to a proximity rfactor, derived from

the haversine of the great circle distance between a major industrial

area in both the actor and the target state, multiplied by (2) a cost
factor constant, k, which "represents a constant percentage of total

power required to carry out an action of one intensity level at one-tentg
the maximum possible distance (Benson, p. 510)," and by (3) the intensity
level (Formula 12, p. 20). The value reported by Benson for this con-
stant 1s .0007286, based on the cost of transporting one U.S. division for
specified distances. 1In the present version, the use of this value for

k resulted in uniformly increasing gains for the initiator of action, such
that the criteria of uncertainty with respect to actér gains was not met.
Tuning in the direction of this criteria, it was found that a value of
-001458, roughly twice the value reported by Benson, was required to
produce uncertainty of outcome for the largest nation in the simulation
(the U.S.) under conditions where the interest index was low. The most
probable source of the discrepancy was the scale and manner of computation
used to determine the haversine values for each actor nation. Gain/loss
curves for U.S. action against the USSR for three values of k are plotted

In Figure 3. This figure 1s the key to understanding the performance
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characteristics of the model and the consequences which the model elaborates.
[Eigure 3 goes about heré:/

Performance Characteristics. The prograr was run for nine non-cumulative,

non-competitive rounds for each of three values of k: .000729, .001458,
and .002187 (refer to Figure 3). In each of the 23 experiments, the
initial war potential for the U.S, based on the data set was 16.1%Z, and
the interest index (for U.S. interest in the USSR) was 10.0 on scale of
0.0 to 100.0. This comparatively low value was expected to produce only
modest gains, no net change, or varying degrees of loss. A value of k =
001453 was approximately the lowest value which seemed to satisfy the
design criteria. Other observations with respect to the gain/loss
characteristics of the model are as follows:

(1) A relatively powerful nation (war potentia].z'IOZ) initia-
ting action with respect to countries for which it has relatively higher
interest tends to increase its gains systematically (revising the slopes
of the gain/loss curves upward for each value of k);

(2) A relatively powerful nation initiating action with respect
to countries for which it has relatively low interest tends to decrease
its gains systematically (revising the slopes of the gain/loss curves
downward for each value of k);

(3) A less powerful nation (war potential & 10%) initiating
action against countries for which it has relatively high interest tends
to produce moderate gains (revising slopes gradually downward as war
potential of initiator decreases, given that interest is relatively high);

(4) A less powerful nation initiating action against countries
for which it has a relatively low interest index tends to produce losses

(slopes revised downward as war polential decreases, given that interest

A g .
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is relatively low);

(5) As the interest index increases, the net gain accruing to
a nation increases for most values of war potential and intensity of
action, given that the cost of action over distance does not excead the
gain which would otherwise be realized;

(6) Counteractions are insensitive to changes in the cost
factor constant k, but vary directly with the war potential of the non-
initiating states, interest with respect to the target state, and the
intensity of action;

(7) As gains decrease for the initiator of action, the counter-

actions of target states produce generally inecreasing gains for the target

state;

(8) As gains increase for the initiator of action, counteractions

of target states produce generally decreasing gains for the target states;

(9) In general, the gains or losses of coalition members vary
directly with the gains or losses of the coalititon leaders;

(10) The propensity-to-act index, which is used only in the
revision of counteractions and hence is unrelated to activities of any
nation designated as an initiator of action, reduces the percentage
gailn accruing to a particular nation when a gain has been realized, and
tends to increase losses when losses are produced, since a nation with a
propensity index either (a) below the mean propensity value or (b) less
than one-half the mean propensity value cannot redress its losses as fully

as would otherwise be the case. These, then, are the major consequence

elaborated by the model.

Advantages and Disadvantages. (1) That the present simulation requires

unambiguous statement of hypotheses is true almost by definition. What
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is less obvious is that the hard choices demanded by the machine with
respect to algebra, and in the translation of algebra to machine instrue-
tions, as well as the aggregation of terms (and then algorithms, when the
simulation is run) exacts costs in terms of arbitrariness. Nevertheless,
this arbitrariness is less a disadvantage than a guldepost to relationships
left unexplicated in the process of consolidating international relations
theory, and as such may be viewed ac a helpful, temporary, and in prin-
ciple reducible characteristic.

While the rigor and complexity of programming languages can
obscure theoretical limitations as well as reveal them (another way of
saying that theory places tremendous demands on computer instructions
with respect to the fidelity of translation) it is also reasonable to
expect that the rigor of the instructions places a teciprocal burden
on theory as regards the extent to which that theory is unambiguous,
explicit, and thorough in its abstraction of phenumena. For example,
the oversimplification which results from the decision to treat power
(war potential) as a function of natural and technical resources can be
viewed in part as indicative of the limitations of the "power" concept
itself. 1In this sense, it might be argued that the need for unambiguous
definition constitutes a continuous demand for the explication of theory.

(2) Having provisionally accepted the arbitrary and highly
stylized character of the technique and having attempted to observe the
constraings of translation and implementation discussed above, the author
observed a rapid and systematic elaboration of consequences inherent in
the relationships thus programmed. The operating characteristics of the
model were observed and interpreted in terms of combonent variables
interacting in a pre-specified way; it was not dificult to make definitive
statements about the effects of variable x, or to predict the effect the

alteration of variable x would hav. under various experimental conditions.
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The successful elaboration of consequences is thus seen to presume some

ability to disaggregate the variables and relationships in order to

test the model's consistency, determine its operations, and so forth.
Control over what is being simulated anpears to be the limiting factor
for the third advartage being claimed for computer simulation: compounding
propositious and the addition of complexity.

(3) The compounding of propositions and the consideration of
interactive effects among variables implies a progression in the direction

of steadily increasing complexity. Campbell (1966, p. 1) suggests that

whatever epistemology we may choose interpreting the

laws of science--even if as realists we regard science as
iteratively asymptoting on truth--we recognize that the
science we have today is only approximate. Further, we

know something of the nature of the disparity between the
approximation and the ultimate: Our present approximation
almost certainly involves a neglect of many principles
affocting the phenomenon under examination, principles which
must be added before our understanding of the phenomenon

is complete.

With respect to simulation as an approximation to a reality perceived
as complex rather than simple, Campbell argues that "a complex simulation
is a better base for generalizing to a specific natural situation than
a simple experiment if the greater complexity provides greater similarity
to the natural situation in question (1966, p. 5)."

Provisionally accepting the notion that complexity is in some

way "better" for the purpose of approximating referent system complexity,

how might complexity be added? On this question, Blalock (1969, p. 3-4 ff.)

writes

in order to develop deductive theories, one must ordinarily
begin with very simple models that are totally inadequate

to mirror the real world. By adding new variables and compli-
cations a few at a time, one can then construct more realistic
theories by what amounts to an inductive process....Complexity
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can be introduced in a number of different ways. First, one
can add more and more variables. Second, he may allow for
relatively more complex forms of relationships such as non-
linearity or non-additive joint effects. Third, he can con- |
Struct dynamic theories that deal with time paths, feedbatks, !
cycles, and so on. Fourth, he may use increasingly complex

but more realistic assumptions about the omission of variables

from the system producting measurement errors and unexplained

variation.

One practical 1limit :o the amount of complexity which can be adduced

would thus seem to be the point at which it is no longer possible to

make definitive statements about which variables are producing specific
effects. The present implementation did not exceed this limit: temporary
"print" commands, inserted at appropriate points in the program, were
sufficient to detect errors during the de-bugging phase of the project,

and to determine that specific program segments were in fact producing

the anticipated range of results. From this point of view, the elzboration
of the model's theoretical Implications was not without success.

Given control over what in fact is being simulated, and thus
having some confidence in the translation from design to implementation,
the simvlator can turn to an evaluation of simulation outputs, including,
for example, an assessment cf whether the choice of mathematics led to
an extension of theory or to its violation, an examination of the oy
between simulation resulis and the performance characteristics of external
referent systems, and other 1important validity issues which exceed the
dimensions of this paper. But confidence in translation, and the ability
to deal persuasively with vaiidity issues, are in no way "glven" to the
simulator., On the contrary, they require a continuation of the inquiry
into the methodology of all-computer simulation which the early Benson

simulation has begun.
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APPENDIX A

Sample Simulation: A Reconstructed
"Simple Diplomatic Game"

March, 1970
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WORLD STATUS REPORT -~ ROUND l

MOST RECENT ACTION WAS INITIATED BY UsSe
AGAINST USSR WITH AN INTENSITY OF 3 (SAME ACTION AS IN TABLE 3,)
BUT HERE COST FACTOR, k,

IS SET AT ,001458.

LATEST STATUS INDICATORS ARE AS FOLLOWS:

COUNTRY ALLIANCE WAR POT’L WP-CHANGE C~ACTION INTEREST
(Counteractions (Interest

u.S. | 15.9 9,1 same as in Table3) Indices

USSR 2 1.1 9.3 3.81 100 same as |

U.K. l 7.3 .'.‘ ' 25.5 Table 3':

FRANCE 4 7.6 9.2 .13 25,2

ITALY 4 3.8 [ ] -] 7.9

GERM=-FDR | 5S¢4 g.1 .7 20,4

INDIA [ ] 3.8 -2.2 [} 25

CHINA 3 8.9 5.2 §.13 25,3

JAPAN 1 4,9 0,3 [ 23,1

N.XOR. 3 5.9 [ 8.61 9.5

U.A.R, 2 1.4 [ #.24 36,9

LEBANON 9 lel 9 P.29 20,2

HUNGARY 2 2,6 8.5 § 59,6

S.VIET 1 lo1 9 0,14 25

TAIVWAN l 1.7 [ 8.3 2

CuBa 2 2.4 [ .38 40,8

CONGO(X) g 8.6 [} 9.49 13.4

GERM=-DDR 2 3.3 [ 8.39 41,1

PAXSTN ] le3 [ 8.29 20,2

S.KOR, | 2.2 [ g8.22 22,5

CZECH, 2 3.6 s.! 8.90080E-2 59.3

YUGO. 2 2.2 -'03 ' 44.3

ISRAEL l 2.7 [ | (.08) 5

NJ.VIET 2 2 [ 9.23 36,4

THIS IS A BALANCE OF POWER WORLD,



A2
SPECIFY ACTOR, THEN TARGET....?12,24 "€ (U.A.R AGAINST ISRAEL)

SPECIFY INTENSITY OF ACTION (SCALE I TO 9)eeeos?69(Guerrilla warfare.)
COMPETITIVE PLAY (1=YES; 22N0)esee?l wmgp—— (Competitive play is specified.)

SHOULD THE ACTION INCORPORATE MODIFICATIONS FROM ANY

PREVIOUS PLAYS IN THIS SERIES (IzYESj; 2:N0)72 (Use data to set inital war
potentials as in Table 2.)

DO YOU WISH TO CHANGE COALITION STRUCTURE (I=YES§ 2:N0)eeso?2
DO YOU WISH TO CHANGE WAR POTENTIALS (I2YES3 22N0)eses?2
PRINT STATUS AT INITIALIZATION CI=YES; 2:N0).,,.72 @@= (By-pass the first

print-out, since it

QUICK PRINT=-0UT OF ACTION RESULTS (I2YES§ 22N0)eeee?2 18 the same as the
print-out in Table 2,)

WORLD STATUS REPORT -- ROUND 2

MOST RECENT ACTION WAS INITIATED BY U.A.R.
AGAINST ISRAEL YITH AN INTENSITY OF 6

LATEST STATUS INDICATORS ARE AS FOLLOWS:

COUNTRY  ALLIANCE WAR POT’L WP-CHANGE C-ACTION INTEREST
U.S. l 16,9 5.8 9.52 50,3
USSR 2 11,4 8.6 g, 18 30
U.K. l 5.4 ‘|o3 s 3407
FRANCE 4 7.8 g.4 1,54 4
INDIA ] 5.7 ".3 s 20
CHINA 3 9.1 #.4 1.7 S
N.KOR, 3 ‘8.9 [ ] 8,53 23
GUATEMALA o | -8.2 [ ] 30
U.A.R, 2 l.4 [ 41,5
LEBANON [ lol [ ] 8.42 26,6
S.VIET | lol [ [ 32,5
TAIVWAN I le? 9 .38 375
CUBA 2 2,4 9.1 8,79 42,5
CONGOCK) [ 9.6 [ ] 5,81 38
PAKSTN 9 1e3 [ 8.64 23,3
S.KOR, | 2.3 o.! 8,18 33
CZECH, 2 3¢7 .1 8,81 38
YUGO, 2 2 0.5 ] 577
ISRAEL { 2.8 g.1 6.99 ‘ 108
N.VIET 2 2 o.l 1.49 58

THIS IS A BALANCE OF POWER WORLD,
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THEN TARGET.e.0724,12 *®=,cTION IS SECOND, COMPETITIVE ROUND:
SPECIFY ACTOR, TH ) ’ (ISRAEL R

SPECIFY INTENSITY OF ACTION (SCALE | TO 9)eees?6
COMPETITIVE PLAY C(1=YES3 2:N0)esee?1%= (Competitive option exercised again.)

CUMULATIVE RESULTS C(1=YES$ 22N0)eeeo?2 (Use initial values for war potentials.)
DO YOU WISH TO CHANGE COALITION STRUCTURE (1=YES3 23N0)eess?2

DO YOU WISH T® CHANGE WAR POTENTIALS (1zYES; 22N0)eses?2

PRINT STATUS AT INITIALIZATION (1=YES3 22N0)eees?2

QUICK PRINT~OUT OF ACTION RESULTS CI1=YES$ 22N0)eese?2

WORLD STATUS REPORT - ROUND 3

MOST RECENT ACTION WAS INITIATED BY ISRAEL
AGAINST U,A,R. WITH AN INTENSITY OF €

LATEST STATUS INDICATORS ARE AS FOLLOWS:

COUNTRY  ALLIANCE WAR POT ‘L VWP-CHANGE C-ACTION INTEREST
u.s. 1 16,8 0.7 .14 46,6
USSR 2 11,3 .5 §.31 36,9
on. | 6.2 =15 [ ] 38
FRANCE 4 1.7 8.3 lo14 15,5
GERM=-FDR 1 5.5 s.2 .13 43,5
INDIA [ 3.6 -8.4 [ 21,2
CHINA 3 9.1 .4 1.27 13,3
JAPAN 1 4,2 -1 [ 3543
N.KOR, 3 8.9 8 0.55 25
U.A.R. 2 1.4 ] 8 109
LEBARKNON [ ] lo1 o 0,18 38,3
HUNGARY 2 2.4 -8.8 0 42,7
S.VIET 1 lel [ 2.009980E-2 32,5
TAIWAN 1 1.7 [ ] 8.77 \\ 42,5
CUBA 2 2.4 8.1 1.24 47,17
CONGO (K) g 9.6 0 9.78  (.02) 39
GERM=DDR c 3.4 sl 1,83 45,4
PAKSTN 8 143 0 8.2 30,1
SQKOR. 1 2.2 '.' 2.""'E'2 32.5
CZECH, 2 3.7 8.1 8,76 35,9
YUGO, 2 2 -3.4 [ 33
ISRAEL | 3.5 8.9 47,5
N.VIET 2 2 8 1.22 47.5

THIS IS A BALANCE OF POWER WORLD,

WINNER OF COMPETITIVE ROUNDS 2 -ND 3 IS ISRAEL (Winner declared at end
of second, competitive rn:
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SPECIFY ACTOR, THEN TARGET..,..7,2 eugmm—wme (CHINA AGAINST USSR,)

SPECIFY INTENSITY OF ACTION (SCALE 1 TO 9),e..26 (Guerrilla wazfarn,)
COMPETITIVE PLAY (I=YES; 2:=N0)eee.?l “Q—— (Competitive play.)

CUMULATIVE RESULTS (12YES§ 22N0)eess?2

DO YOU WISH TO CHANGE COALITION STRUCTURE (12YES3 22N0)eoe. 72
DO YOU WISH TO CHANGE WAR POTENTIALS (1=YES; 2:N0)oee. 72
PRINT STATUS AT INITIALIZATION C1=YES§ 2:N0)eees?2

QUICK PRINT=-OUT OF ACTION RESULTS (I2YES} 2280)eees 72

WVORLD STATUS REPORT - ROUND 4

MOST RECENT ACTION WAS INITIATED BY CHINA
AGAINST USSR WITH AN INTENSITY OF 6

LATEST STATUS INDICATORS ARE AS FOLLOWS$

COUNTRY ALLIANCE ¥AR POT’L WP-CHANGE C=ACTION INTEREST
U.Se i 16.4 8.4 8.71 38
USSR 2 1.1 8.2 9.16 189
U.X, ! 55 -2,2 [ 38,5
FRANCE 4 7.6 g.1 ®?.96 25,2
ITALY 4 3.7 -‘.l [ 7.9
INDIA [ Se5 «7.6 [ 25
CHINA 3 13.4 o7 25,3
JAPAN I 38 Y- 2 48,1
N.KOR, 3 8.9 ’ 1.86 9.5
GUATEMALA (] lel -8.1 ] 13,3
U.A.R. 2 l.4 ? 8.14 36,9
LEBANON 8 lo1 e 1.27 20,2
HUNGARY 2 2 1.1 9 39.6
SWVIET 1 lel 8 8,95 50
TAIVAN i 1.7 [ 8.5 45
CUBA 2 2.4 [ f.15 49,8
CONGO(K) 0 8.6 (] 8,66 13.4
GERM=-DDR 2 33 [ d.18 41,1
PAKSTN ] 1.2 ] 1.27 28,2
S.XOR, l 2,2 ] #.72 47.5
CZECH, 2 3e¢6 [ 4.9 59¢3
YUGO. 2 108 ".01 [ ] 44.3
N.VIET 2 1.9 s .18 3604

THIS 1S A BALANCE OF POWER WORLD,
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’

SPECIFY ACTOR, TMEN TARGET. vee?2,8 q-__(ﬁg§1110§ I?‘H%EROND’ COMPETITIVE RND. )
SPECiIFY INTENSITY OF ACTION (SCALE ! T0 9)eeee?6

COMPETITIVE PLAY (12YES3 22N0)eeso?]

CUMULATIVE RESULTS (1=YES; 22N0)eoes?2

DO YOU WISH TO CHANGE COALITION STRUCTURE C12YES3 2:N0)eees?2

DO YOU WISH TO CHANGE WAR POTENTIALS C(1=YES§ 22N0)eeee 72

PRINT STATUS AT INITIALIZATION (12YES§ 22N0)qeeee?2

QUICK PRINT-OUT OF ACTION RESULTS (I=YES§ 22N0),,4.71® (Quick- print-eut option

WORLD STATUS REPORT == ROUND 5

MOST RECENT ACTION WAS IMITIATED BY USSR
AGAINST CHINA WITH AN IWTENSITY OF 6

LATEST STATUS INDICATORS ARE AS FOLLOWS:

COUNTRY ALLIANCE WAR POT’L WP=CHANGE =ACTION INTEREST
USSR 2 17,5 6,7 50,3
CHINA 3 8.7 ’ 19 160

iHIS IS A BALANCE OF POWER WORLD,

WINNER OF COMPETITIVE ROUNDS 4 AND S5 IS USSR (Winner declared.)



SPECIFY ACTOR, THEN TARGET..00?!,2 gy s 7 i

3, Us v, USSR, k = ,001458.
SPECIFY INTENSITY OF ACTION (SCALE 1 TO 9)eeee?3 i POSERLIALE huve Bass

COMPETITIVE PLAY (1=YES{ 22N0)soeo?l modified by the user.)

CUMULATIVE RESULTS CI=YES; - '10)eeee?2
DO YOU WISH TO CHANGE COALITION STRUCTURE (l1=YES3 2=NO)eof+ 72

DO YOU WISH TO CHANGE WAR POTENTIALS (1=YES3 2=N0)eeses?!
TYPE COUNTRY NO., NEV U.P.........o..?l,SS

MORE CHANGES (I1=YES3 2=N0)eees?l

TYPE COUNTRY NO., MNEW WeP.oecoeoseece?2,27

MORE CHANGES (1=YES3 2=N0),eee?2

PRI"T STATUS AT IHITIALIZATION (l‘-'YES; 2=N0)oooo?l (Initig]_ values as modi-
QUICK PRINT-OUT OF INITIAL VALUES (12YES3 2=N0)qeeee 72 fied by user. Program
normalizes remaining

war potentials in view
WORLD STATUS REPORT == ROUND Gofugerchangeg,)

LATEST STATUS INDICATORS ARE AS FOLLOWSS “
COUNTRY  ALLIANCE WAR POT’L NUCAP PROPENSITY
(Propensity=-to-act index
Ségi ; gg : i;‘7 is invariant for changes
U.K. f 5.7 1 6.1 in war potential.)
FRANCE 4 5.5 | 47.6
ITALY 4 2,8 [ 12,3
GERM-FDR 1 4 [ 23
INDIA o 3 9 =7.7
CHINA 3 645 1 52,3
JAPAN 1 3.9 [ 4,6
N.KOR, 3 8,6 (] 95,3
GUATEMALA [ ] s.8 ] 3
UesA R 2 . [ ] 55,3
LEBANON [ ] 9.8 (] 33.8
HUNGARY 2 2.3 9 =1.6
S.VIET | 8.8 ” 78,4
TAIWAN 1 1.2 [ 40
CUBA 2 1e7 0 49,2
CONGO(K) [ f.4 ] 2145
GERM-DDR 2 2.4 9 52,3
PAKSTN @ 8.9 (] 33,8
S.XOR, | 1,6 e 33.8
CZECH, 2 2.6 [ ] 29,2
YUGO. 2 1.8 [ ] 7.7
ISRAEL | 2 4 9.2
N.VIET 2 led4 § 76.9

THIS IS A TIGHT BIPOLAR WORLD,
QUICK PRINT=0UT OF ACTION RESULTS (1=YES}§ 2:N0)eeee?2



A7

WORLD STATUS REPORT - ROUMND 6

FAOST RECENT ACTION WAS INITIATED BV UeSe == (\CTTION IS FIRST , COMPETITIVE RND
AGAINST USSR WITH AN INTENSITY OF 3

LATEST STATUS INDICATORS ARE AS FOLLOWS:

COUNTRY  ALLIANCE WAR POT’L WP-CHANGE C~-ACTION INTEREST

U.Se 1 28,6 4.4 33

USSR 2 25.1 -303 ‘08' 190
U.K. l 5 ".1 ..22 5'.5
FRANCE 4 ‘o' '907 1022 25.2
ITALY 4 2.4 8,5 s 7.9
GERM-FDR 1 de¢5 -8.5 1 45,4
INDIA 9 2.4 8,6 s 25

CHINA 3 S5¢7 -5.8 2.21 58.3
JAPAN 1 504 -'.5 l.lZ 48.1
N.KOR. 5 ..5 -..1 1057 54.5
GUATEMALA 9 9.7 -0,2 [ 13,3
U.A.R. 2 '.9 '..2 l.ss 56.9
LEBANON s 8.7 -9.2 1,84 28,2
HUNGARY 2 2 9.3 9,63 59,6
S.VIET i 8.7 -8,2 2,2 59

TAI"AN 1 lol "02 1098 ‘5

CUBA 2 1.5 "03 1082 4..8
CONGO (X) [ .4 -8.1 .19 13.4
GERM-DDR 2 2,1 =33 1,83 Al,1
S.KOR, 1 l.4 -8,2 2,89 47,5
CZECH, 2 2.3 9,4 1,61 59.3
YUGo, 2 l.4 -8,5 [ 44,3
N.VIET 2 1.2 8,2 1.64 36.4

THIS IS A LOOSE BIPOLAR WORLD,




A8

SPECIFY ACTOR, THEN TARGET, ., 72,]| e (ACTION IS SECOND, COMPETITIVE RNL

SPECIFY INTENSITY OF ACTION (SCALE | TO 9eeee?d

COMPETITIVE PLAY (12YES} 2:N0)eeee?!

CUMULATIVE RESULTS (1=YES3 22N0)eeee?2 == (This returns war potentials to
original values in Table 2,)

DO YOU WISH TO CHANGE COALITION STRUCTURE (15YES§ 2zN0)ee e 72

DO YOU WISH TO CHANGE WAR POTENTIALS (1zYES; 2:N0)eees?! (War potentials
TYPE COU"TRY NO., NEW w.’o..ooooooooo?l,ss q—_ﬂ are medified to

MORE CHANGES (1zYES3 22N0)eeee?! / the same settings
TYPE COUNTRY '0., REW 'oPoooooooooooo72,27 as the previous
MORE CHANGES (1=YES; 2:M0)eeee?2 round. )

PRINT STATUS AT INITIALIZATION (12YES} 2:=N0)ee oo 72 Wm— (See beginning of

previous round for
QUICK PRINT-OUT OF ACTION RESULTS (12YES} 2200)eeee?l this repert.)

WORLD STATUS REPORT -~ ROUND 7

MOST RECENT ACTION WAS INITIATED BY USSR
AGAINST U.,S. WITH AN INTENSITY OF 3

LATEST STATUS INDICATORS ARE AS FOLLOWS:
COUNTRY  ALLIANCE WAR POT’L WP-CHANGE C-ACTION INTEREST

u,S. l 29,3 =37 d.6 189
USSR 2 23,6 3.4 35

THIS IS A LOOSE BIPOLAR WORLD,

WINNER OF COMPETITIVE ROUNDS € AND 7 IS U.S. (Winner declared.)
Simulation terminate
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Program Listing: A Reconstructed
"Simple Diplomatic Game"

March, 1970



INTRO,BAS =~ INTRODUCTORY REMARKS SUBPROGRAM FOR S. D. G.
PAGE g4

129 REM

120 REM..O..00..00.......OOO.'Q.0......................0..........REM
130 REM BEGIN INTRODUCTORY REMARKS ROUTINE

140 REM

150 REM

160 PRINT

178 PRINT

180 PRINT" THE S.1,P, VERSIQN OF BENSON ‘S SIMPLE DIPLOMATIC™

19¢ PRINT GAME DEFINES A WORLD OF °N° MUTUALLY INTERACTIVE STATES, ANY" 4
200 PRINT OF WHICH CAN INITIATE INCREASINGLY SEVERE DIPLOMATIC OR MIL="
2 1OPRINT ITARY ACTION AGAINST ANY OTHER, FOR THE PURPOSE OF INCREASING
220 PRINT OR REGAINING °‘WAR POTENTIAL® " THAT IS, THE PER CENT OF"

230 PRINT TOTAL 'POWER’ HELD BY A GIVEN ACTOR."

240 PRINT

250 PRINT_

260 PRINT. THE WAR POTENTIAL INDEX, COMPUTED INITIALLY FROM™

270 PRINT_NINE CATEGORIES OF DATA (POPULATION MILITARY-AGE MANPOVER,
280 PRINT MILES OF TRACK AND HIGHWAYS, GNP, GNP PER CAPITA, ENERGY AND
290 PRINT_STEEL OUTPUT, LITERACY AND ATOMIC CAPABILITY) REPRESENTS Al
300 PRINT GIVEN NATION S SHARE oF POWER IN THE WORLD. DISTRIBUT ION oF "
31@ PRINT_POWER ALSO AFFECTS INTERACTION, AND RESULTS IN THE WORLD ’s”
322 PRINT® _DESCRIPTION AS °BALANCE OF POUER “LOOSE BIPOLAR, ° OR"™

330 PRINT  °TIGHT BIPOLAR, ’

340 PRINT

350 PRINT

36@PRINT™ AN INTEREST INDEX, COMPUTED FROM DATA ON GEOGRAPHIC®
378 PRINT_LOCATIONS, COALITION MEMBERSHIP THE EXTENT OF MUTUAL TRADE
380 PRINT BETWEEN ALL STATES AND THE °‘TARGET STATE, ° AND THE PRESENCE"
390 PRINI OR ABSENCE OF MILITARY BASES IN THE *IARGET STATE® IS ALSO”
400PRINT GENERATED FOR EACH STATE, THE PRODUCT OF WAR POTENTIAL,

412 PRINT INTEREST, AND THE INTENSITY OF ACTION CHOSEN (SCALES WHICH"
420PRINT RANGE FROM 8.00 TO |, @2), COMPUTED FOR EACH STATE, REPRESENTS®
43@PRINT THE GAIN AWARDED TO THE "INITIATOR STATE, AND THE' LOSS GIVEN®
440PPRINT. TO THE OTHERS. AFTER DEDUCTING THE “COST OF ACTION’ FROM THE"
45@PRINT NEW WAR POTENTIAL OF THE INITIATOR, NEW WAR POTENTIAL INDICES®
460PRINT "ARE COMPUTED FOR EACH STATE.

470 PRINT

480 PRINT

49PPRINT" NEXT, COUNTER-ACTIONS FOR EACH STATE ARE COMPUTED.

560 PRINT ON THE ASSUMPTION THAT STATES ACT TO RECOVER LOST POWER., _
518PRINT_COUNTER-ACTIONS ARE THEN MODIFIED: WAR AGAINST AN ALLY IS
52@PRINT JRULED OUT, INTENSITY OF ACTION IS LOWERED IF THE STATE’S™
S3@PRINT" “PROPENSITY INDEX® ¢A SUBJECTIVE MEASURE OF AGGRESSIVENESS) "~
540PRINT 1S LOW; AND ALLIES SUPPORT ACTION OF COALITION LEADERS,
55@PRINT WAR POTENTIAL INDICES ARE RE- ~CALCULATED IN VIEW OF THE
560PRINT COUNTER-ACTIONS FINALLY DECIDED UPON, IN A POLAR WORLD,~
578”RINT " THREE SUCCESSIVE LOSSES FOR AN ALLY WILL PLACE HIM IN &
580PRINT NEUTRAL CATEGORY; THREE LOSSES FOR A NEUTRAL RESULTING FROM"
S9OPRINT LEADER ‘A°S INITIATIVE WILL CAUSE HIM TO JOIN RIVAL COALITION"
680 PRINT " “B”,

610PRINT

62@PRINT_

630PRINT OPTIONS HAVE BEEN INCLUDED TO ENABLE THE USER To0o"

€40 PRINT CHANGE THE COALITION STRUCTURE AND/OR THE DISTRIBUTION OF"
650 PRINT "POWER (WAR POTENTIALS) AFTER THE FIRST ROUND,"

660 PRINT

6TOPRINT
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INTRO.BAS -- INTRODUCTORY REMARKS SUBPROGRAM FOR S. D. G,

PAGE g 2
€8OPRINT™ RETURNING TO MAIN PROGRAM,...."
690 PRINT
700 PRINT _ .

7180 CHAIN "DIPLO,BAS
720 END



DIPLO.LAS =- A RECONSTRUCTED ‘SIMPLE DIPLOMATIC GAME® -- MARCH, 1970
PA GE\B?\ Ao

10 RFM
27 RFM

5” REM.D.....Q....OO&OO..l.l...Ol.lll.ll..lll.l........OO.OOO..OOO.OREM
47 REM BEGIN MAIN PROGRAM

50 REM

A REM i
70 PRINT THIS PROGRAM IS A BASIC LANGUAGE VERSION OF OL IVER
82 PRINT BENSON'S °‘SIMPLE DIPLOMATIC GAME ° (UNCLASSIFIED), REVISED
97 PRINT"3/70 FOR THE NU/ARPA SIMULATED INTERNATIONAL PROCESSES

160 PRINT"(SIP) PROJECT (S.D. 268), J. KREND, PROGRAMMER,

11¢ PRINT

122 PRINT .

150 PRINT HAVE YOU PLAYED BEFPRE (1=YES; 2:N0)e.s.”;

140 INPUT Q(0)

150 IF Qe@)=1 THEN 220 , -
169 PRINT THEN HAVE YOU °READ THE DIRFCTIONS® (1=YES; 2:=NO).... ;
172 INPUT Q (@)

183 IF Q(0)=1 THEN 2¢0

190 CHAIN " INTRO.BAS

220 READ M, N

212 DATA 25,25

222 DIM A(25), B(25), D(25,25), F(25,25), G(13), J(25)

250 DIM H5(25), m(25,25), P(25), Q(6M), R(25)

247 DIM T(25), U(25), W(25), X(25), Y(25)

£58 FOR I = | TO M

260 READ HB(D)

277 NEXT |

280 DATA U.S., USSR, U.K., FRANCE, ITALY, GERM-FDR

€59 DATA INDIA, CHINA, JAPAN, N.KOR., GUATEMALA, U,A.R.

573 DATA LEBANON, HUWGARY, S,VIET, TAIVWAN, CUBA. CONGO(K), GERM-DDR
310 DATA PAKSTH, S.KOR., CZECH., YUGO., ISRAEL, N,VIET

320 PRINT

33C PRINT,

2IC PRI mowocccesamamanocavassns wons S5 as sodins s aihesres baras famnmss
350 PRINT

369 PRINT

365 IF QC1T)<>d THEY 39¢ _

STO PRINT ~ USE ORIGINAL BENSON COUNTRIES (1=YES; 2:N0).... ;

332 INPUT QCIT)

393 IF QC17)=2 THEN 420

420 LET 0 = |8

412 GO TO 43D

420 LET 0zi

432 LST Z:=Z+]

440 IF 7>1 THEN 562

477 PRINT "SPECIFY ACTOR, THEN SPECIFY TARGET:"

430 PRINT
498 PRINT

508 FOR I = | Tn 0

510 PRINT I;37="3HE(I),
527 WEXT I

525 PRINT

537 GN T0 577

569 PRINT"SPECIFY ACTOR, THEN TARGRT...."
570 INPUT QC1), Q(2)

590 PRINT

590 IF Z>1 THEY 670
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DIPLO.BAS -- A RECONSTRUCTED ‘SIMPLE DIPLOMATIC GAME® -- MARCH, 1972
PAGE -2 4~

19 PRINT "SPECIFY INTENSITY OF ACTION: (1=DIPLOMATIC PROTEST;" _
522 PRINT "2zUNITED NATIONS ACTION; 3=SEVER DIPLOMATIC RELATIONS;
839 PRINT 4zBOYCOTT, BLOCKADE, OR SEIZURE; 5=TROOP MOVEMENTS; .
64 PRINT 6=GUERRILLA WARFARE; 7=LINITED CONVENTIONAL WAR; 8=LARGE
S50 PRINT "SCALE WAR; S:zALL=-0UT WAR :

667 GO TO 689 )
670 PRINT "SPECIFY INTENSITY OF ACTION (SCALE | TO 8045 are. 3
632 INPUT Q(3)

690 LET Q(3)zQ€3)/10.800

719 PRINT

720 IF Z>1_THEN 740

730 PRINT “SHOULD TKE ACTION BE REGARDED AS ONE OF TWO SUCCESSIVE,
743 PRINT "COMPETITIVE PLAYS (1zYES: 2:NO) :

753 GO TO 778 )

752 PRINT "COMPETITIVE PLAY (1=YES; 2:=N0).... :

77¢ INPUT Q(4)

730 PRINT

790 PRINT

795 0(5)=2

823 IF Z=1 THEN |220

305 1F 7>2 TYEN 840 )

310 PRINT SHNULD THE ACTION INCORPORATE MODIFICATIONS FROM ANY

323 PRINT "PREVINUS PLAYS IN THIS SERIES (1=YES3 2:=N0)";

32 GO TO 5% g

347 FPRINT "CUMULATIVE RESULTS (VEWESE TSR esen &

353 1UPUT Q(5)

373 REM

B30 REM

972 PRINT .
910 PRINT "DO YOU WISH TO CHANGE COALITION STRUCTURE (12YES; 22N0)eess 3

D

927 14PUT W2
931 IF w222 THEN 1032 i

957 PRINT ~TYPE COUNTRY NO., NEW COALITION NO0....";

952 14PUT I,

97¢ LET D(I,19)=J :

950 PRINT MORE CHANGES (12YES3 2:N0)weso s

1030 TNPUT W3

310 IF W3:=2 THEY 1230

720 G0 TO 950

LELRL

10042 RFM

125¢ REN LAST 14 STMTS CHANGE COALITION STRUCTURE IF DESIRED,
1262 REM

127 REM

1737 1F 2(A)=2 THEN 1130

1098 LET Q(6)=3(6)+1

1128 IF Z>1 THEY 1140

LLIC 30 SUB 2A80°  FIRST TIME USE OF PRELIMINARY COMP., RIN.
1122 REM LAST STMT IS EXECUTED ONCE WHEN z=z1.

1132 6D TO 154

1142 IF 0¢5)z1 THEN 113¢

L1150 GO SUB 24577 RESET INITIAL WAR POT’LS IF GANE IS NON-COMPETITIVE.,
1167 REN

1172 REM

1139 PRINT, :

1202 PRINTID0 YOU WISY TO CHANGE UAR POTENTIALS C(12YES; 2:N0)...."s



DIPLO,BAS =-- A RECONSTRUCTED °‘SIMPLE DIPLOMATIC GAME " -- MARCH, 1970

PAGE 8-3

INPUT W2
IF 42=2 THEN 1546

LET J=9 ;
PRINT "TYPE COUNTRY NOu, NEW WePuvesoososans
INPUT 1,11

LET W(I)=11/120,0

b LET gl T)

LET dsderdlc 1)

I'F J&z 1,00 THEW 185@

PRPINT SUW OF REVISED WAR POTENTIALS CANNOT EXCEED 1C3. By "
PRINT "WAR POT ‘LS HAVE BEEN RESET TO INITIAL VALUES >

' GO SUB 2460
* GO TO 1180 .
3 PRINT"MORE CHANGES (1=2YES; 2:N0).ee. 3
! INPUT W3

IF W3=2 THEN 1470

¥ 60 T3 250

LET W4=8

FoR I = 1 T 0

LET W4 = W4 + A3SW(LY)
NEXT I

P FOR L = ) TO @

VIF WCIY=JCI) THEN 1470
} LET WCI)zABSCW(I)/W4)
& NEKT 1

REM
nEM

REX LAST 37 STYTS CHANGE NATION’S SHARFE OF POWER TO SUIT USER.

1517 REM ALL WAR POTENTIALS ARE THEN NORMALIZED,
ES2F RER
1532 36M
1540 IF Q¢4)=1 THEN 1567
155a 60 T3 1532
1540 LET HzH+1
1570 FOR I = | TO H
1580 1F H=1 THEN 1600
1552 GO T2 1622
16720 LET 2(H+6)=W(Q(l))
1$17° LET Q(4423)=9(Q(2))
1522 NEXT 1
'$92 G0 e 281" COALITION STRENGTH RTN,
1543 IF QC1S)>=] THEM 15657
1553 50 54U 3453 ° PRINT RTN.
5% GO SUB 4293 ° SECONDARY COMP, RTN,
157 IF ¢4)=1 THEN 1690

4 G0 TJ 17sd
v LET Hhelrel
¢ FOR f=1 TO M

IF W= ¢ THEW 1789
50 TO 175%

* el QCI+EI2NCRC1))D
¥ LET QCHFES3) 2WCACE 3D

XTI
B 5UP 281%° COALITION STRENGSTH RTN,
GO SU% 35590° PRINT RTN,

PRINT

PRINT



DIPLO,BAS =-- A RECONSTRUCTED °‘SIMPLE DIPLOMATIC GAME® -- MARCH, 1970

PAGE -84
|BARPRINT ==eeccemccrcmcocccccacmccaccacccacacacccnacancmeacccanaanaa- -
1814 PRINT
1820 PRINT

1832 PRINT "CONTINUE (1:zYES; 2:80).ees ;
1348 INPUT Q(13)

1352 IF QC13)=2 THEY 11
1560 REM TERMIMATION IF
1870 €O TQ 32

1830 REM IF GANT IS TO CONTINUE (Q€13)=1), CONTROL GOES TO BEGINNING.
393 REN

190 REM

1918 REN EID OAIN PROGRAM

192") RE":...OOOOOOO.lll.l..ll..........................l.l............REM

932 AF
1942 REM
lf)f).f" R-r‘:["...........................................................REM
1957 RN BEGIN ROUTINE FOR READING IM DATA, PRELIMINARY COMPUTATIONS,
1970 REM

1930 REM

1397 REN

aRaE Far 2 ) Te Je
2F1H READ M)
Rl @ D

2850, AR 1L 2 I e &
R R O s | TD B
LO0E RERD BT, 4D
RS eV

279 AMEYT I

eRIQG - IR =2 L T M
aiEsm BOR W 2 0 Tig
AF RS FelJ)

ZHNE. SeHE 3
SLed Mt I
AL3s BORCT £ )

V4% RZAD GO
o' T® WNERT 1
ElEw oW L €
TR o = ' TO W
S B FEAY
198 MEFT

Dot CWESET 1
e Wi RES
sk NEN

el AEY LAST 21 STRIS READ 1% DATAs

245 REM

e WET

2258 RFM NGJ JE WANT TO COMPUTE THE INITIAL IANDICES.
ER Sar U s L SRS

IRFE POl & & | TR 9

el T R A(J):S(J)*D(I,J)

8% LeT TOIDET ¢ )=A GJ)

23T NEXT

S slatelll e G T )

2530 ST

2347 PEN

200 RENM LAST 7 STMTS FIND SUBTOTALS, T(I), GRAND TOTAL, 5, OF WAR
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DIPLO.BAS -- A RECONSTRUCTED ‘SIMPLE DIPLOMATIC GAME® -- MARCH, 1978

PAGE-g 5
357 REN POTENTIAL BY MUTIPLYING WEIGKTS, G(J), 3Y W.P, DATA, Lar,dl.
2274 REN
240 Ik I 2 1 BOD
L5390 LET Wel)efcl) /s
ZAET REXT 1

D410 REM L4ST 3 STMTS COMPUTE WAR POTENTIAL INDEX CINITIAL) FOR
2429 REM "0° STATES.

2430 FOR I = | TO O

2440 LET DCI,22)=W(¢I)

2450 NFXT I

2452 LET QC16)z¢

2470 1F Z=1 THEN 2520

2432 FOR I =2 | TO 9

249C LET W(I)=D(I,22)

2908 WEXT I

2910% IF 2>1 THE® 267%

2500 FOR J = (1+9) TD I3

2530 LET B2a88(J)

2548 MEXT d

2557 XL LAST 5 STMTS FIND SUM OF WEIGHTS FOR PROPENSITY CAT. 10-18.
2000 FOR L & 1L TO®

2572 FNR J=(1+S) T0 18

2529 LET MCGID=ERI0% (1.4 )

239€ LET PUIYzPCIVRAG)

25I'A° NEXT J

galé LBEY ¥1) =2 @PCIV/EY /5.8

2621 LET XEXEX L)

26558 WEXT I

BESET r“ LAST 8 STMTS FI!D PROPENSITY INDEX, X(I), FOR ‘0° STATES;
2461 RFW ALSD FINW SIGHA X FOR LATER USE IN COMPUTIHG AVERAGE x(I),
2668 REN AW AuD ‘P(I)° SERVE AS TEMPORARY WORK AREAS AT THIS POINT.
SHRTY RETURNW

2S5 RiEam

259d W

27082 REM

2712 nEM END PRELIMINARY COMPUTATION ROUTINE,

27:ﬁ QE’\‘............................................................REM
2752 REM

2T4E REM

275". RE:"...'... ......'.....0..............“.........‘........OOOOOOOREM

2757 REM BEGIYN ROUTINE FOR DETERMINATION OF COALITION STRENGTH,
2773 REM COALITION LEADERSHIP, AND DETERMINATION OF NATURE OF THE
2720 REM UNIVERSE,

2798 RETY

299% REM

2HE FoR I = 1
enesm LET Gclyze,
IR WEXT 1

~—I

264 FOR 1 = B TD 1 STEP =1
&8 LT KeIyzl

228¥ LET d=d

2572 POR J = 0 To | STEP -1.2
384 1IF | = W(d 19) THEW 2959
2392 GO T 295¢

eydd Ll €l C(I)+”(d)

912 IF W(J)»B THE 293C



DIPLO.BAS -- A RECONSTRUCTED °‘SIMPLE DIPLOMATIC GAME® -- MARCH, 1970

2920
293.4
940
2950
2330
2970
2980
299)
338D
&0
SE2N
LAY
JO43
3853
S86%
3773
S
359 R
313
S8
d12z
3136
14N
3150
M EF
78
SIEE
3190
3285
32,14
3289
3233
3240
3o2s5n

Iy
[P YIRS Y]

S8 T
5280
52 9%

AN
[V IRV

SSrl@
3328
SO
3340
355@
3362
3SR
I9E8
3550
3400
341
S92
3432
344
3452
3460
3478
5437

PAGED 6

@Q To =989
LET BeW(d)
LET LUT)=yg
NEXT J
NEXT 1

REN

}\ ¢ l‘]

REM LAST 16 STMTS FI4D COMBINED WAR POTENTIAL OF FIVE COALITIONS:
REM ASSIGN A LFEADER CODE TO THE MOST POWERFUL MEMBER NF EACH CLTN.

R

F. [ad X

-t

FOR I=4 TO | STEP =1,0
LET J=T1# 1

L% Bagdme |

IF C(J)<C(B) THEN 3210
LET =€)

LET CGIVEC(B)

LET CEBISE

ReM LAST 4 STMTS ARRANGE COALITIONS IN ORDER OF DECREASING POT L.

LET E=K (J)

LET K¢J)=K(B)

LET K(8)=E

REM LAST 3 STHMTS ASSIGN CNALITION CODE NUMBERS (1-5) TO EACH
RE COALITION, MOST POWERFUL=1,...,LEAST POWERFULz5,

LET £zL€J)

LET LCJ)zL(B)

LET L(B)=F

REM LAST 3 STMTS ASSIGH CODE NUMBERS (1-5) TO COALITION LEADERS,

nEM WHERE LEADER OF MOST POWERFUL COALITION=1, ETC,
LET . BEB=il

IF 8:z0 THEN 3240

GO TO 3380

WEXT. 1

R

ey

LET E=®

I'F CCIY+CCE y==, 99 THEN &322
IF CCI)4C(2)>=,75 THEN 2360
BT EE)

CO TO 2468

IF WL C1))>=C(1)/2 THEN 34282
IF U(L(2))>=C(2)/2 THEN 3430
HET. EE

50 TO 34452

IF WCLC1))>=CC1)/2 THEN 3398
ET  iG=]

GO T0D 34480

IF W(L(2))>=C(2)/2 THEN 3430
LET E=|

30 T0 3460

IF W(L(2))>=zC(2)/2 THEN 3450
LET B=g2

G) TO 3447

LET E=3

RETURN

REM

REM LAST 19 STH4TS DETERMINE %.TURF OF UNIVERSE, WHERE IF Ezl,



DIPLO.BAS -- A RECONSTRUCTED °SIMPLE DIPLOMATIC GAME® -- MARCH, 19702
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549¢ REM UNIVERSE IS °BALANCE OF POWER® TYPE; 2= °LOOSE BIPOLAR;
3500 REM 3= “TIGHT BIPOLAR®,

3510 REM

3520 REM

353¢ RETURN

354¢ REM

3550 REN

3567 REM END COALITION STRENGTH ROUTINE

5570 RFU‘A‘.............................D.............‘).........I.......REM

3537 REM
3594 REN

35001 REM

3513 RENM

Sseﬁ RErq............................................................REM
3630 REM BSGIN PRINT ROUTINE

3547 Rei

5657 LET Q('6)=Q(16)+]

3650 IF QC1%)>1 THEN 3745

3630 PRINT 1

3697 PRINT PRINT STATUS AT INITIALIZATION C(1=YES; 2:N0)esos"3

3779 INPUT QC18)

3718 IF Q(18)=2 THEN 4490

3720 REM SKIPS INITIAL PRINT-OUT IF DESIRED, .
5737 PRINT QUICK PRINT-OUT OF INITIAL VALUES (1=YES; 2=N0)....";
3742 GO TO 3762

3745 PRINT

3150 PRINT QUICK PRINT-OUT OF ACTION RESULTS (1=YES; 22NO)u...";
3768 INPUT Q(23)

3770 PRINT

3738 PRINT_ Z
SI92 PRINTWORLD STATUS REPORT =- ROUND "32
3330 IF Q(16)=1 THEN 3850

3310 PRINT

332¢ PRINT _ -

383¢ PRINT MOST RECENT ACTION WAS INITIATED BY “; H$(QCI))

5840 PRINT "AGAINST "3 H5(Q(2)); " WITH AN INTENSITY OF "; Q(3)%1@
3352 PRINT

3360 PRINT _ i

5870 PRINT "LATEST STATUS INDICATORS ARE AS FOLLOWS:

3537 PRINT

339¢ PRINT

3900 IF Q(16)=1 THEN 4220 -

3912 PRINT COUNTRY ALLIANCE  WAR POT’L WP-CHANGE";

3922 PRINT C-ACTION  INTEREST

3933 PRINT

3940 PRINT

3952 FOR I = 1 T0 O

3982 LET Y(D)zY(I)/Y(Q(2))

1970 IF Q(23)z2 THEN 4010

3932 IF I = QC1) THEN 4010

3992 IF I = Q(2) THEN 4016

4000 GO TO 4210 ) ]

a01E PRINT HICD), DCI,19); s CINTC1000.%W(I))) /10,

4815 PRINT :

4020 PRINT (INTC(1080.*QC(29+1)))) /10,

4339 IF E=3 THEN 4290
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PAGE £ 8

4042 IF I:z0(1) THEN 40273
4053 PRINT (INTC1@BE,*ACI)))/180, CINT(1B03.,%YC1)))/10

4250 GO TO 4200

4270 PRINT © L CINTCIR28.xYC 1)) /10

4782 GO TO 4220

4092 IF I=LC1) THEN 4130

4120 IF 1=L(2) THEN 4170

4112 PRINT © S, CINTCLRB0.%xY (1)) /1E

4120 GO TO 4200

413C IF LCI)=QCl) THEN A152

4142 GO TO 4290

4150 PRINT C(INTC1@OO3,*ACL(2)))) /188, CINT(1200.%YC(L(2))))/10
416C GO Tn 4200

4177 IF L(2)z0C1) THEN 41952

41'g6 €0 TO 4204

4192 PRINT C(INTC1080.%A(LC1)))) /108, CINTC1O20.%YCLC1)))) /12
4200 HNEXT 1

4212 GO TO_ 4342 ) .

4222 PRINT COUNTRY  ALLIANCE  WAR POT'L NUCAP™;

4230 PRINT PROPENSITY

4240 PRINT

425% PRINT

GE8R EDRCT - 1" To'6

4277 IF 08Zu)=2 THEY 4310

423% IF 1 = QC1) THEN 4310

4292 1F 1 = 2(2) THEN 4316

4323 GO TO 4332 i " L

4317 PRINT H3(1>,D(1,19); sINTC(IRCE,*W(1)) /10D, ;DCI,20),

4520 PRIAT (LITCIZBC*X(I)))/1e
A332 WEXT 1

4347 PRINT

4357 PRINT

4367 0N T GO TO 437€,4399,4410 -

4377 PRINT “THIS IS A BALANCE OF POWER YORLD,

43493 GO TO 4422 .

4392 PRINT "THIS IS A LOOSE BIPOLAR WORLD,

4427 GO TD 4427 |

4415 PRIMT "THIS IS A TIGHT BIPOLAR WORLD,

4426 PRINT

443 PRINT

4440 REM

4450 REM

4460 REN LAST 67 STITS CONTROL FORM, SUBSTANCE OF PRINT-OUT.
4470 RN

4432 RE

4450 IF 0C4)z2 THEN 4700

45C0 IF Mz4 THEN 4540

4512 IF Q(8)=2 THEN 4740

492¢ LET R¢120s@¢1)

4530 GO TD 474

4542 IF 0¢12)202(2) THEN 4580

455¢ LET 2C14)=z3(8)/2(7)

4562 LET 0€15)20(10)/Q¢9)

457¢ GO TH 4600

4560 LET QC14)2(C0(8)=5¢7))/QCT))+((Q(27)-0(8))/Q(2T))
4590 LET 2015)= ((309)=0(24))/2¢24))+((Q(18)=0(9))/Q{9))
4570 IF AC14>>2C15) THEN 4630

A
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4617 1IF Q(14)<Q(15) THEN 4550

46820 1IF QC14)=QC15) THEN 46798 . “ . - %

4630 PRINT WINNER OF COMPETITIVE ROUNDS "3Z-13 AND $Z; IS 3H$(QC12))
45400 GO TO 4630 ! g . A -
ASS5TPRINT WINNER OF COMPETITIVE ROUNDS sZ-13 AND 3Zs; IS " sHS(AC1))
46690 GN TO 4630 , - . .

467" PRINT "COMPETITIVE ROUNDS™ Z=13 AND § Zz "ARE TIED.

4582 IF H=4 THEN 47083

4593 GO TO 4740

4749 LET Med

4T BT RISy =g

4722 RLM LAST 23 STMTS DECIDE WINNER OF LAST TWo CONSECUTIVE ROUNDS 1IF
4752 REM GAME IS COMPETITIVE.,

4747 RETURN

4752 REM

4787 REM

4772 REM END PEINT ROUTINE

1“7(7"" RE:'j.............................................................P\EP’
4792 REM

ESAN R

IRE e T

4827 REN

4~)\— PIEI'";....I.II...lllIl..............................9..............REM
4540 RTM BEGIN X0UTINT FOR SECONDARY COMPUTATIONS: INTEREST INDICES,
4357 ?[M @R INS=LOFSES o COUNTERACTIONS, C=A REVISIONS, NEW WAR POTENTIALS
4280 WEMN WAR POTEWTIAL CHANGES, AND ALLIANCE-CHANGE-ON-LOSS.

4872 AZI5

4837 REY

48Sm TEOR T =09 e 0

498% LET ac%*1))yzwly

4510 MEXT 1

4922 REY LASH 3 STHIS Savs woak PanEiriaL FRO! PRIOR COMPUTATIONS

4952 REN F”“ LATER COMPARISONS.

494> FTOR I = | TO O

9@ LE WOL.QRZNER THEN BRG#

4G G BT A(I)-(( 1C1,Q02))/D(1,23))+(M( 1 ,Q(23)/D(Q(2),23)))/2.0e0

4STR- LET A= A(I)*IC o &

4925 REM MAKES D<= A(I)<-lﬂﬂ.ﬂ

4995 GO TD 52313

OFEA S RTTAOI=Z

S & MENTE

TLRY REN LAST B STHIS Tl T2ADE FACTOR, ACI), FOR USE IN INTEREST
56039 RE®M I‘\‘DEY CONMPUTATION,

o 4 TR =R RGNS

SRR ALE F(I,O(ﬂ)):ﬂ THEH 5090

J9e0 LET B4 I B

g 2 BT HCIIEAETERT

o W GRSl

NS SR Wi Wl OVEIR

MENIT .l

SEC LAST 7 STHTS CHECK T6@ SBEE IF Aby oF “8° STATES HAVE BASES
AEN W RE EeRE STATE. BCLY, CASES FACTOS, IS SET TO 2 OF 130,
[§ =R RTG) AD
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7 e 0 T O

5155 JEM J=5 SINCE THERE ARE 5 COALITIONS,

S183 IF DI, 19):d THEW 5130

5173 GO TO 5220

5180 LET R(I)Y=43C.8

S192 IF DN(2),19)=d THEN 5218

288 G0 o SzZel

21D (BT Wl yEdgn P

SRER NEXT o

5237 IF N(I,19)=0 THEN 5258

5247 GO TO 5260

3250 LET R(1)=3(0.0

2280 NEXT 1

5273 REM

5230 REM

2097 REM LAST 14 STMTS ASK IF ANY STATE BELONGS TO THE SAME COALITION
5300 REM AS DOES THE TARGET STATE: U(CI) SET TO €,182,R(1), THE WUMBER
531¢ REM OF FACTORS RELEVANT IN COMPUTING INTEREST INDEX FOR A GIVEN
2827 REM STATE IS SET AT 3 OR 4, THEN MULTIPLIED BY 128 TO OBTAIN
5535 RF" CORRECT DECIMAL POINT SCALING,

5342 KEM

2558 2EN

°662 FBR I = | T90 B

E2R T DET S

5392 LET VI=(D(I,05)-D(N(2),25)) /2

559C LET V2:98.0-u(1,8%)
54C0 LET V3292,7-0(Q(2),25)

5417 LET V4= (D(I,24)-D(R(2),24))/2

5473 LET PCI)=(SINCVI)) ~24 (STNCV2)*SINCV3)* (SIN(V4A)) *2)

54300 LET P(I)=P(1)*1200203,

5447 FOR J = | TO 13

5450 IF P(I)>=H(J) THEN 5480

5450 IF P(1)<2447, THEN 5500

5472 GN TO 5520

5437 LET P(I)=D

5497 GO T 5540

5500 LET PCI)=133,

5510 GO TO 554¢

5520 LET D=D+10,0

5530 NEXT J

5540 HEXT 1

5559 REM

5560 RE! _—
5573 REN LAST 15 STMTS FIND PROXINMITY FACTOR, P(I), FOR “0° STATES:
2580 REM P(I) INCREASES (9-102) AS HAVERSINE OF GRT CIRCLE DISTANCE
553C REM BETWEEN MAJOR INDUSTRIAL CENTERS DECREASES (LOGISTIC COST),
5692 REM

5612 REM

5620 FOR. L = | T @

2630 LET Y(I)=(ACII+BCIM4UCIYH+PCIY)/RCT)

5640 NEXT 1

5650 REM

2667 REM LAST & STNTS FIND THE INTERFST INDICES FOR “0° STATES
2579 REM USING THE 5 FACTORS PREVINUSLY COMPUTED,

5683 REM

5590 FOR 1 = | TOo O

5702 LET RCI)=W(I)*Y(I)*R(3)
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NEXT 1
REM LAST 3 STMTS FIND LOSS OR GAIN, R(I), FOR EACH STATE.

5720
5732
5740
5750
5762
ST
57380
5732
5&0L)
53123
53228
53432
5840
5252
5960
5873
3gT2
5374
5876
5313
5889
5390
5979
SN
59520
5940
5540
5553
5960
5972
5380
5992
KA
8914
§udm
5330
6L a4l
§5°3
(G5
8370
52849
S@9
Gl s
5110
6122
6134
5140
5150
S5168
5170
5132
6152
Aeldd
8210
220
52350

EEE T=9

POR T & 01 T 8

IF I = QC1) THEN 5782 5

LET TCI)=(WCIY=-R(I1))

LET T=T+T(CD)

HIENT -l

LET TCOCD))y=WQUI)HY+R 1))

LET T=T+TCQC1))

FeoR I = J 19 0

IEESTSROT YETEOI ) 7T

NEXT I

REM

REM

AEM LAST 11 STHTS FIND NEZW WAR POTENTIALS BEFORE COUNTER-
REM ACTIONS GO INTO EFFECT. AN ALTERNATE INTERPRETATION OF
REM THE COUNTERACTION CAN BE EXAMINED BY DELETING LINES
REW STSHR, 5TV, 589@-5860; THIS ELIMINATES NORMALIZATION
REM OF NEW WAR POTL 'S, T¢I> BEFORE PROCEEDING., THEN LINE
REM 5940 CAN BE WRITTEN "LET ACID=ABSC(RCI)/TC(IY)) .

REM

REM

PR WM = 11 Tol 0

IF I=2(1) THEN €222

GO SURB 5947

GO TO 62780

LET ACIYZABSCWCIY-TCI))/TCL))

IF ACI)>1,00 THEN 5972

GO TO 5980

LET ACD)=1,02

IF X(I)>=X/0 THEN 6014

LET ACIY)=CACDHY-,180)

REM C-A IS LOWERED IF PROPENSITY INDEX IS LESS THAN AVERAGE.
IF ACI)>=,900 THEN 6Q030

GO TN 6070

IF D(I,28)>0,0 THEN 6270

LET ACI)=,820

REM IF LOGIC LEADS TO RESPONSE OF .9008 AND COUNTRY IS NON-
REM NUCLEAR, C-A IS LOWERED To ,889,

IF ACI)>, 708 THEN 6099

GO TO 6160

IF E>1 THEN 6130

REM IF WORLD IS POLAR (E>1), AND IF LOGIC LEADS TO C=-A>, 700
REM AGAINST THE LEADER OF ONE'S OWN COALITION, C-A=,700,
GO TO G167

IF DCI,19)=DCQC1),19) THEN 5150

Go [0 6160

LET ACI)=,730

IF X(I) > (X/0)*%,52 THEN 6260

LET ACID)=CACI)Y-,100)

IF ACI)>=0,00 THEN 5268

LET ACI)=D,.00

LET WD =ABSCWCD)Y =RCIMI+CNCIY=RCIII®*ACI)))

IF W(IY>1,80 THEN 6230

GO TO 6235

LET W(IY=1,0

197¢
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6231 GO TO 6260

6235 IF W(I)<N,@ THEN 6237

6236 GO TO 6260

6237 LET W(l)=,00] X -
6240 REM LAST 4 STMTS FIND NEW WAR POT LS AFTER C-A S ARE REVISED;
6250 REM INSUREZ THAT 0<zW(I1)<z1,0 .

G268 LET ACI)=A3S(A(I))

6273 RETURN

6280 NEXT I

6290 LET W(QU))=T(R(1))=(((iBB,~-PC(QC1)))*,BB1458%Q(3)))
8502 IF Wa(1))>1,00 THEN 6350

§310 IF W(Q(1))<?,080 THEN 6332

§520 GO TO 6400

§3530 LET W(Q(1))=z,901

5340 GO TO 6402

6558 LET WCRC1))=1.9

6352 REM

6373 REM

8333 REM

§3590 REM

640C LET W=0

6410 FOR I = 1 TO O

6423 LET W=ABS(W(I))+W

6430 NEXT 1

5442 FOR I = 1 TO O
6459 LET W(I)=W(I)/W
8460 NEXT 1

6472 REM LAST 7 STMTS FIND NEW WAR POTENTIALS ON BASIS OF 188 PER CENT.
6490 FOR I = 1 TO O

6492 LET 2((29+1))zW(I1)=-QC(29+1))
6500 NEXT I

§510 REM LAST 3 STNTS COMPUTE CHANGE IN WAR POT ‘L FROM PREVIOUS ROUND,
6529 REM

6532 REM

§547 REN

§55¢ IF Q(5)z2 THEN 7279

6562 IF L(1)=AC1) THEY 6598

657¢ IF L(2)=Q(1) THEN 6340

6587 GO TO 7072

6598 FOR I = 1 T0 0O

6609 IF 1=Q(1) THEN 675€

6612 IF D(I,19)=K(1) THEN 6648
§629 IF DCI,19)=80 THEN 6640

6637 GO T §752

§547 IF Q((29+1))>=¢,033 THEN 6752
6552 LET D(I,21)=(DCI,21)+1)

6660 IF D(I,21)>=3 THEN 6682

5672 GO TO §757

6530 IF DCI,19)z6) THEN §790

669¢ IF DCI,19)=K(1) THEN 5728
6702 LET DCI,19)=(K(2))

S71¢ GO TO $758

6720 LET D(I,19)=0

6730 IF D(I1,21)<3 THEN §75¢

6747 LET D(I,21)=9

5750 UEXT I

6763 GO T 7077



DIPLOJBAS =- A RECONSTRUCTED ‘SIMPLE DIPLOMATIC GAME® -- MARCH, 1970

PAGE-g13
STTA REM
5730 REM
G790 RE™ LAST 21 STMTS COMPUTE ALLIANCFE-CHANGE=0ON- -L0SS, WHEN GAME
53 L A S 5 CUNMULATIVE (Q(5)=z1) AND LC1)Y=RC1Y, OV 3 LOSSES FROM
5319 REM L() 'S ACTION, ALLY GOES NEUTRALj; NEUTRAL JOINS RIVAL CLTN.
B2 F RiEA
SFoT REM
Ss43 FOR I = 3 J@ 0O
GBES® 1F I124C1) THEN 7292
366G IF DCT,19)zK(2) THEN §39¢C
8370 IF D(I,19)=2 THEN 6398
6337 GO TH 1IN0
5890 IF G((29+1))>=2,02 THEN 7009
S9e9, LT D61 2135 0L, 21p==])
5006- ITF Dcl °l)> 3 THE) $937
S@ A5 G0 1@ T‘”‘
650 [F Dl I9yse THEN §95%3
8945 IF D(I,19)2K(2) THEH S972
SE5 P LET DI, 08)Y=a’ 1))
£9GY 60 T2, 7093
E¥7e LET DU 13)z€
S99 IF w(l 21 9=5 THEN T8
£93% LET B I Bl y=@
TAZA NEXT I
MR IEER
7 S
T~32 REM LAST 17 STATS COPUTE ALLIANCESCHANGE =0l ~L0S5, WHEN GAME
TN A5 1S CUMMLATIVE AND Li@y=aciy,
75D RES
TiRea Rl
i T SHEINR
TR R )
79> IENM
7107 REM SN SECONDIARY COMPUTATION ROUTINE
711 } H\':‘....I.........I..........I..O“.“.......0..‘..“...“.....‘.REN,
TaRiRT RIEY
138 REM
7142 REM DATA BASE
7150 R‘M.l...........I.....I...........b........O‘...IOW)‘....‘..‘..‘REM
7152 REM
7174 REM
7182 REM TABLE OF HAVERSLINES, HCINE
7130 REM
7208 REM
7212 DATA $98999,97553 ,90451 , 19389,585451,50223 ,34549,20611,9549,2447
1720 REM
7230 REM
7240 REM MAIN DATA MATRIX, D(I,J):
7258 REM
7260 R&M TLERLC ARC 25 ENTRIES FOR EACH OF THE 25 COUNTRIES IN THE
e KT SIHULATION L‘NTRIFS ARE AS FOLLOWS: (1) POPULATION, IN
7230 REM 10°S OF MILLIONS: (2) MILITARY- AGE MANPOWER, IN MILLIONS-
7290 REM (3) TRAW%POQTATIOt It 108=-THOUSANDS OF COMBIHED RAIL-
130¢ REM Road 40D HMICHWAY MILES° C)GWNP, IN BILLIOIIS OF UeS4=DOLLARS;
7316 REM (5) GNP~ =RER=C API TR, T8 Yk, DOLLARS; (6) ELECTRICAL ZNERGY
ThRENNEM FRQDUET L8, I “TLLIONS OF KWME (7) STEEL PR ODUCTION, 1IN
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7332
1543

7350
TSR
SNk
TR
7392
7450
7410
T428
7430
7440
745¢C
] lp s
7470
7450
7498
TaLHE
751¢C
1920
DI
7540
755¢
7560
15 749
753"
15 94
TsaF
7610
7622
7530
54
SO
15645
G ThE
7/5(3(1
7557
7720
7716
1722
7730
7748
7750
7760
7773
7735
7792
7892

|)lrJ

7307
7330
71340
7735

TEh

1270
g
1203

PAGE-R1 4

RES MLEL13HS SF TONG; (2) PERCENT LITERATE; (9) NUCLFEAR STATUS,
REo 1=NUCLEAR, C=NON- -NUCLEAR; (12-18) SCORES FORS WRIGHT 'S
REF A WALYTICAL AND CAPA?ILITY FIELDS, RANGING FROM =5 TO #53
REN (12) ALLIANCE CODE, RANGING FROM 0 TO 4; (20/) NUCLEAR
REN CAPABILITY (DUPLICA;E ENTRY TO ADD CATEGORY WITHOUT
REM RE- DIFPUSIOWIWG MATRIX); (21) MEMBER LOSS FROM ALLIANCE
nEM LEADER INITIATIVE TALLY BOX; (22) EXTRA COLUMN, FILLED
REM WITH Z"ROS AS PLACE-HOLDERS; (”5) TOTAL TRADE, EXPORTS
REY PLUS THPORIE 1N WILL IONE SU.S.3 (24) DEGREES LOdGITUDE
A0 OF MAJOR [NDUSTRIAL CENTER; (”5) DEGREES LATITUDE,
RiGH)
REX
REN UsSaA.2
xaM

DATA 132120 y2:27 4858 ,250.2,3020,11583, 119, 3,97.8,1

JATA 5,4,3 -5 N P 5 5,9, l | 0 0 48964 3 85 4@
REM
A\’.
RZM USSR
HEN

DATA 2°7687 lq.l,l444,127.6,89ﬂ 507,91,9%.5, 1

PATA 4,4,2,-4,-4,-5,5,3,5 2,1,0,8, 16233, -48.55
REN
REM
HEM Wik g
REN

DaTh 5421 19, 1% 62 y 215 8l 5,1520, 196,27.4,96,1
DATA 2,1,-4,1 g8 ;P9 l,-2 l b, l 2, 0 29848 4 5 )95
REM
RE
REY FRANCHE .
RE#
DATA 4741
DATA 4,4
PZ&

Oy
k

7.u 1T Ay
Ry
DATA 51790, 1.96 134,43 ,4,850, 83,12.7,91.6,7
DA]A =] & -l 5 el g 1L l 4, E E 2, 14565 o -10,40
R
RE
REM WEST GERMANY:
RFEM
JATA 58290 Jeah,258;85; B, 1540 168, 56 8,98,2
DATA 4,3, -9 r*9 -5 4 ,4,-3 l e, G 35522 5 :*19,58
REM
REM
REM INDIA:
REL
DATA 471624,18,2 , 006,42, 4, 9@ 57,5.3,217. e, 0
DATA o 15 I 4 4 5 5 -3 , il -3 9 2, @ 4504 7,-78,25
]
Pl.\]
R COMMUNIST CHINA:
A
DATA 733780,38,20,70.1,95,59, 15,25, |

1,1.4 ,912 :4.5 1540, 101,19.6,96,4, |
1,1,2,-3,3,2,3,4,1,8,0,204008, 5,59
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7990 DATA -4,5,5,2,-4,4,5,5,5,3,1,0,C,4209,=115,30
7910 REN
7920 REM
7933 ]REM JAPAM:
7940 REM
7950 DATA 96046,4,49,625,83,4,660,192,41,.1,97, 8,0
7560 DATA 5,-4, 5 e S A, =0 =5, 1,8. 0,8, 15624 -14@ 37
797% REM
7922 AEM
75SC REM NORTH KORFA:
ahor REM
eZ1C DATA 12C00,.5,18,2.5,212,13,1.2,25,0
gnet DaTa 4,5,5,5,5,4,5,5,5,3,0,0,C 48.2 -126, 40
8337 REM
2740 REM
7050 REM GUATEMALA:
3368 REN
3372 DATA 4304,.? 9,12, 298,5. 01,37:8. 0
306 DATA -4,-3,0,5,5,5,5,1,-5,8,0,0, @ 415,6,91,
2r50 RENM
3188 REM
TLIC RIM UsAWR. e
3120 REN
S13% DATA 2%90@,.9 33,4,3,150,6,.,2,41,4,¢
2140 DATA 4,-1,-1,1,4, 4,5,4,4,2,0,0,0,1538,5,-32,28
3150 REM
BI6A REM
3170 REM LEZANON:
SIé Rom
3132 DATA 2439,.1,5,.9,3%0,1,.1,35,0
3205 DATA -2,0,2,1,4,4,4,3,3,0,2,0,0,593.,5,-35,32
210 REN
220 REN
3237 REM HUNGARY:
3240 PEN
%252 DATA 17120,.4,30,9,899,11,2,5,97.4,0
3260 DATA -2,-1, Uol g 4=l ®2,8,1,2,8,0,0, 8050 , #1842
827¢ REM
2230 REM
3290 REM SOUTH VIETNAM:
3300 REN
331C OATA 15715,1,.1,1.7,11€,1,.1,35,0
g52@ DATA 3.5 -3 5,5,3,5,5,5,1,8,0,0,391,7,-187,12
313C RFM
3340 REM
335C REM TAIWAN:
3360 REM
337C DATA 12£73,.3,15,7.9,190,12,.2,53,9,0
3330 DATA -4,4,-2, 5 b 4 3 -2, 5 1,9, e a, 1005, 3,-128,23
8392 REM
34723 REM
3412 RE" CUBA':
8422 REM
3432 DATA 7434,.3,4,2,7,560,4,.2,77.9,0
2442 DATA 2,2,2,3,4,4,2,3,2,2,0,0,0,155],88, 22
84572 HEM
4650 REM

197@
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B4TY REM THE CONGO (B):
B4EG RE
8457 DATA 326%,.01,9,1.1,140,.84,.01,20,0
8530 DATA -2,2.3,4,4,5,1,0,-2,8,0,3,0,111.4,-15,-4
35iC REM
4520 REN
1530 REM EAST GERMANY:
48 RER
3550 DATA 17155,.6,168,19,2,1128,54,4.4,91,0
8560 DATA 2,4,-2,2,3,-2,3,5,5,2,2,0.0,5918.-13,52

3573 REM
8588 REM

3590 XEM PAKISTAM:

8602 REM ‘

3$10 DATA 111760,3.5,31,10.1,90,4,.013,18.8,0

352C DATA 3,3,1,2,3,3,2,2,4,0,0,9,0,1572.2,-88,26
RS3@ REN

RG4T REN

355¢ REM SOUTH KOREA:

2550 REM

8670 DATA 27633,1.1,24,3,3,120,4,.192,72.6,0

3582 DATA -2,3,-1,4,5,3,2,1,4,1,2,2,0,638,3,~127,37
3659 REN

3180 REM

A710 REM CZFCHOSLOVAKIA

8127 REM
37324 DATA |
9740 DATA 2
1752 REM

4058, .44,3,16.7,1200,34,8.6, 98, 0
3,3,1,4,-1,-4,4,3.2.0,0,0 5361

4763 REM
3772 REY YUGOSLAVIA:

3730 REM

279¢ DATA 19279,.78,59,7.5,390,15,1.8,76.,5, 0

8802 DATA 3,-4,~3,-1,3,-2,-4,0,4,2,0,0,0,2579,3,-20, 44

8810 REM
320 REM

3330 REM ISRAEL:
3748 RENM

857 DATA 2475, .08,3
836D DATA 4,=4,-3 -2
3370 REMN

3930 REM

A292 REM NORTH VIETHAM:
8940 REM

3512 DATA 13P02,1,5
8028 DATA 5,5,-3,4,
2933 REN

3348 RENM

5950 REN

%960 REM MILITARY BASES ABROAD MATRIX, F(I,J):

3972 REM

393¢ REM THERE ARE 625 ENTRIES IN THIS MATRIX: A | INDICATES THE
8992 REM PRESENCE OF COUNTRY A°S INSTALLATION IN COUNTRY B, A
9700 REM ZERO INDICATES N0 INSTALLATION,

SA13 REM

9920 REM

9034 DATA 1,0,1,0,1,1,3,8,1,0

6,1070,4,.084,84,2,0

92‘
,3,-3,2,-3,5,1,0,0,0,1265,-34,33

l'l 1
5,3 8,32,-126,21

,0,5,0,0,1,1,1,3,0,1,1,8,2,¢,0
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25 ENTRIES IN MILLIONS OF $U,.S.

DENOTES DYADIC TRADE BETWEEN

6
.4,1635.6,1561,3363,6,1280.8,.0

JIS1,T1.7,11.9,178,5,301.4
7.6,2000,0, .0
c9,.5,3000,18,7,8,3000,301,1, 10

Jd)
.
?

6,214,3,275.3,415.2,354,6,102,0

Chooe—acocheaoaocooaoaart.aeanyan

(SRR SRS RoES RN SRRSO N A RS RSEC NS SE N AN SE AN SN S

2
e
a
5]
]
|
]
c
0
2
0
5|
4]
0]
51
4]
{10 RO W )
0]
0
®
8]
5
2
FACTORS,, GCl)¢
5845,5194

1, 164,2
9.3,337.2,285,8,45.8,221,9,279,7,0

~
u
14

0

i
OF COUNTRIES
3

i

MATRIX, I

,45,401,3,.1,.1,10,10,18€2,18,19,5,5,5,5,18,5,1¢
6

FOR WRIGHT SCALES (PROPENSITY=-TO-ACT INDEX).

NE
]
2
[
.

(< I =3 BRI o I o R T S < I e G S B

’
14
’
’
’
’
’
’
'
’
’
WELGHT T#)

TRADE
1 PRINS

1

|
A
1
|

R N PO U s - CHE S P o N

DATA 45954

9457 DATA 4539

9480

DATA 2,4,
Fi1 USSR

DATA 202
REM

) E r’]

93450 RE
9370

DATA
DATA
53 DATA
60 DATA ¢
10 DATA
DAT
RE™
REN
5510 DATA B6.5,16233,420.,
REM

DIPLO,BAS =- A RECONSTRUCTED °‘SIMPLE DIPLOMATIC GAME® -- MARCH, 1970
R

20 DATA @
32 DATA €,0
40 DATA ©

D
S3 DAT

0o

~
| &
~
bt )

ac

S
5593 RE

70
9522 ONTA 404.9,8,08,216,7

9532 DATA |
9540 REM

9420 REM U.S.As
RIEM
8550

9050 DATA
9437 R

SOGH DATA

3495 RE
9410 REM
9442
S470
S42% REM
9490
S580

SOA40 DATA
85+ REM

534
ok L
S

an]
10)28 1)
930N
SIS
ST

Sy
S0
S1
91
Sl
S1
91
S
Sl
91
51
91
92

N’
N/

S577 REM

,713.9,1515.6,663.8,155,1
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sl
9620
96372
8640
5650
9640
SIS
953C
9597
970G
97145
27270
973%
974¢C
575 ¢
575
STTE
ST790
9750
9850
SR
95245
9B3#
9340
S
SiBsIe
93572

FI5e

%90
9§22
SS) e
99520
3530
3340
9954
9950
9570
9930
3962
| &203
'3 -6
| 625
1 5034
| A5 40
P BS'®
| 2063

17978 & c,3,
050 DATA 51.2
N

15050
18892
ll'. 1 f‘VfI
1o Lye

10 2

PAGF 618

R

e

REM FRANCE:

n

DATA 1655 §,214.3,1231.2,20400,1459,5,3882,1 ,10.1,134,7
DATA by T 7,5.9,67.5,46.8,56 9,21.4,5,5

DATA 95.1 ,44.5,87.8,36.4,11.7,62.6,65,51.6, 4.,

REM

REN

NEW IThLYs:

nEM

DATA 1560,275,3,713,9,1459,5 , 14555,2,2698,1,61,9,95.7
DATA $3,2.8,7,89.6, 44 .3, 88, 4.8,7,7.1

DATA 13 3, 5 G ,9048,0,5, 7 7846,28543,33.4,0

REM

U REM

REM WEST GERMANYS

REM

PATA 3363.6,415,2,1515.6,33
DATA 427.4,3.7,43.9, 125, 5 5
DATA 4.5,17.4,595,179,.6,22,
SEM

REN

REN IUDIA:

")f"?«

Vi

DATA 1235
')ATA 5‘39 .
PATA 4.3

REM

ol alY]

N
REM CORMUNIST CHINAS

REY

82.1,2644,1,35522,3,331,2,,3
2,145,18.1,4643
9,185.5,235,117.5, .3

9,331.2,4504,7,,0
6

!
DATA 471
DATA 1,1
REN
RE
REN JAPANS
RED

DATA 4589.6,404,9,367,8,108,88,427,4,345,3,471,5
DATA 15524 31.~ 36.9,42.5,28.9.2.9,40,369.5

DATA 31.5,.9,2.4,122.3,216,2,15.8,27.1,40.4, 14,
REM

REM

REM "ORTH KOREA:

RE

cr‘v
RaL)

AL GUATINALA:

| @156 VER

17149
[0 9

12160

b e |

1978
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IE180 REM
1C200 REN
10210 DATA 191,215.7,574.6,67.5,39.5,125.5,34.9,72.3
19223 DATA 40.5,0,7,1538.5,8.8.21.3,7,.0
12235 DATA 14.8.0.47,7.2,0,95.3,41,0,0
U24C REM
10250 REM
10260 RE! LEBANON:
13278 “EN
12237 UATA T1.4,7.6,44.3,45.8,44,3,52,1.6,5.1
10297 DATA 15.3.2,7.8.8,593.5.3,7,0, .0
10300 DATA .9,8.4.2.0,0,12.7,2.5,0,8
1313 REM
12322 REM
10333 REM HUNGARY:
19549 RIM
11350 DATA 11.9,35007,40.8,36.9,88.4,149,29,,
16363 DATA 2.9,2,0,21.3,3.7,30831,8,.0
13372 DATA ©,0.50,2.8,0.58,51.5,10.1,5.
183303 REH
1A39C REM
12432 REM SOUTH VIETHNAM:
ivdl0 RUO
I1&426 DAIA 17805.-""llol.21.4,8.7'1801'607'0["
1743 DATA 47, 0.3,0,6,0,391.7,60.7
13442 DATA 9,0,0 .8.15,6,0,0,0,3
12450 REM
19450 REM
12472 REM TAIWAN:
10430 REM
17497 DATA 391.4,8,10.3,3.6,7.1,46,3,0, .0
12500 DATA 369.5.2..9,0.0,0,46,2,1006,3
17510 DATA 2,0,0.2.6,8.9,0,0,0,0
12520 REM
10530 REN
13542 REM CUBA:
10550 REMNM
1955™ DATA @,100,58.3 25,1, 10.8,4.5,4.3,1.2
1257 DATA 31.6,0,0,14.8,.9,0,08,.0
13533 DATA 51,0,5,8.6,0,50,19,3.8,5.
15592 REN
17622 RENM
18512 REM THE CONGO (B):
18628 RENM
12630 [ATA 4.2,.5,13.2,44.5,3.6,17.4,.1,1.3
19642 DATA .9,0,0.8,3,0,0,0
12650 DATA ©,111.4,8,0,0,0,0,0,0
C680 REM
10670 REM
13689 REN EAST GERNANY:
12690 REM . -
10702 DATA 19.3,3008,55.7,87.3,30.8,595,50, ,0
16718 DATAH 2.4,0,0,47,4.2,50,0,,0
12720 DATA 5,0,5918,3.2,0,108,135,0,5.
17730 REM
57405 REN

-~ MARCH,

1970
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PAGEL20

10758 REM PAKISTAN:
13762 REM

10770 DATA 337.2,18.7,223,8,36.4,0,179.6,46,4,63,1
10780 DATA 128.3,0,0,7.2,0,2.8,.8,2.6
16798 DATA 8.6,8,3.2,1572.2,8,7.5.13.6,0,
17300 REN

10818 REM

12827 REN SOUTH KOREAS:

10330 REN

12840 DATA 235,8,2,8.6,11.7,5.,7,22.9,,7, .0
lagse DATA 216.2,7,3,8,0,8,16,6,8.9
035C DATA C,0,0,0,638.3,8,08,1,5,9

13872 REN
10230 REN

1389) REM CZECHOSLOVAKIAS

16503 REM

12910 DATA 45.8,3009,88.9,62.6,78.6,185.5,75, 1,
12928 DATA 15,8 0,8,95.5,12.7,50,0,.0 ,
19932 DATA 50,€,100,7.5,0,5361,141.4,0,5,

14940 REN

18950 KEM

12953 REM YUGOSLAVIA:

12575 REN

12920 DATA 231.9,391,97.8,65,285.3,235,52,6,
18997 DATA 27.1 ,8,0,41,2.5,56.5,0, .0

l1eee DATA 18,3,0,159,13,.6.¢,141.4,2379.3,15,5,8
11E10 REN

11022 REN

11030 REM ISRAEL:

11240 REN

11857 DATA 275,7,1,217.1,51,6, 5@ 4,117,5,08,,0
11060 DATA 42,4,3,0,0,0,10.1,¢,.0
1G72 DATA 2,8,8.%,1.5,5,15.3, 1265, 0

11883 REM

11393 REM

11186 REWM NORTH VIETNAN:
11116 REN

1128 DATA £,12
132 DATA 14,
40 DATA 5,0
5¢ REM

@ REM

REM END OF DATA BASE
RE‘-‘]....OO.....................................................REM
REM

o

KND

n

T o S S e e
) (o] o, e [ ey = =
—_R 0N 3N

€2 "D (3 2 2

NSO (o o o o2 o e



